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uccumbed to the determination and initiative of man, so, many of the Installing 78-inch Lock Joint Prestressed Embedded Cylinder 
problems encountered in pipeline installations have been overcome by Pipe for cooling system of new Tidewater oil refinery 


As the world’s tallest and most forbidding mountain peaks have at last 


the versatility of Lock Joint Concrete Pressure Pipe 


Whether it must be installed in swampland, on steep grades, in a maze 
of underground city utilities or in the limited confines of a plant, Lock 
Joint Concrete Pressure Pipe can be laid bottle-tight, rapidly and with 
ease; and the trench can be backfilled immediately to avoid expensive 
ditch maintenance 

Once laid, its qualities of durability, trouble-free service and perma- 
nent high carrying capacity will eliminate the necessity of costly re- 
excavation for repairs, replacement or cleaning 


36-inch Lock Joint Reinforced Concrete Cylinder 


AN Pipe was installed through Florida swampland 
(| LOCK JOINT PIPE CO. 


East Orange, New Jersey 
Sales Offices: Chicago, Ill. + Columbia, S. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 
Pressure + Water + Sewer + REINFORCED CONCRETE PIPE + Culvert + Subaqueous 

















ALL NEW DESIGN! 
Simple...Foolproof...Low Cost 
1500 WATT HOMELITE 

GENERATOR 


Model 35A115 
Homelite Generator 
1500 Watts, 115 Volt 
60 Cycle AC . 

90 Pounds 


Easy to Carry... 
..-Easy to Use 


1. New Money-Saving Fea- 

tures... No DC brushes; just two 

easy-to-get-at collector ring 

brushes ... No commutator or DC 

windings... No intermediate cou- 

plings; armature keys directly to shaft. Fewer parts to 
longer trouble-free generator service 


tricity to power time-saving electric tools. No need for 
wear out long, hazardous power-consuming cables. 
2. Constant Voltage ... less than 4% change from 
no load to full 1500 watt capacity .. . assures long serv- 
. guarantees top per- 


Whatever tools you want to operate electric sol- 
dering irons, drills, floodlights, grinders, hammers, 
the new Homelite 35A115 generator can save you 
money. For a free demonstration or additional informa- 


ice life for your electric tools. . 
formance at all times. 

3. Overload Capacity ... 1500 watt continuous duty 
with generous overload capacity prevents tool stalling 
under heavy loads insures 
uninterrupted service even when 


tion, call your nearest Homelite representative. 





SAVE EVEN MORE! New Homelite applied. 


starting loads exceed operating 
loads. 
4. Compact and Lightweight 


. one man can easily carry this 


electronic idle control unit, avail- 
able as optional accessory, runs en- 
gine at idle speed when no current 
is drawn . . . automatically brings 
engine to full speed when load is 


Ask your Homelite representative 
to show you how this easily-in- 
stalled accessory reduces engine 
wear ... increases service life... 
cuts fuel consumption. 








generator wherever you need elec- 





A DIVISION OF TEXTRON INC. 
4  @ ] a E Li T s 711 RIVERDALE AVE., PORT CHESTER, N. Y. 
Manufacturers of Carryable PUMPS - GENERATORS - BLOWERS - CHAIN SAWS 


WaTER & SEWAGE WorkKS, NOVEMBER, 1956 





Raw well water with 30 parts per million of iron enters the 
double coke-tray Permutit Aerator (right) which oxidizes the 
iron and reduces CO,. Next step is the Permutit Precipitator 

left) where lime is added to raise pH and precipitate the 


iron clay to thicken the precipitates. The resulting floc 


forms a suspended sludge blanket that speeds the chemical 
reaction . . . makes it more complete. Final treatment is by 
5 Permutit Pressure Filters which remove remaining traces 
of precipitated iron and turbidity to deliver clear, iron-free 
effluent. 


How Fairless Hills reduces iron 
from 30 to 0.14 ppm! 


Fairless Hills, Pa., 
community of 6,500 in less than 4 years . . . 
of good planning, there has never been a water supply 
problem. Before construction began, the search for wa- 


was built from the ground up to a 
yet, because 


ter was underway , 

The first test wells were disappointing . . . couldn't de- 
liver enough. The nearest river water supply was too 
dirty and within the tidal basin. And when an adequate 
well water supply was discovered, it was acid and con- 
tained not just the usual few tenths ppm of iron but well 
over 30 ppm .. . 100 times the allowable standard! 

Since even a few ppm of iron are considered difficult 
to handle, 30 parts presents a real problem. Because of 
the efficiency of its unique sludge-blanket design, a 
Permutit Precipitator was provided under specifications 
prepared by Consulting Engineer Howard A. LeVan, Jr. 
of Harrisburg, Pa. The unit was guaranteed to reduce 
iron to not more than 0.3 ppm. 
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“Now, the iron content is 0.14 ppm and the pH is 9.0. 
This equipment is doing a good job,” reports H. D. 
Markle, Chief Engineer for the builders. 

‘In 29 years around the country, I’ve seen numerous 
Permutit installations doing a good job,” adds Township 
Sup't. of Sewage and Water Supply, W. W. Willis. 

It’s easy to see why you should bring your water prob- 
lem to Permutit. Address: The Permutit Company, 
Dept. W-11, 330 West 42nd St., New York 36, N. Y. 


Water Conditioning - lon Exchange 


PERMUTIT 


EQUIPMENT + RESINS + EXPERIENCE 
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Incentive Pay Plan Boosts Philadelphia’s Meter Shop Output 
The New Water Purification Plant of Quito, Equador .. 
Experiences With the “Biosorption” Sewage Treatment Process . 
Long Range Planning for Water Supply Service 

How Atlanta’s Water Service Program Benefitted Contiguous Areas 
Experience With Plastic Tubing for Service Lines 

Effect of Sewage on C.I. Force Main 14 Years in Service . 
Some Notes on Lime and Lime Slaking 
Experience With “Micro-Strainers” in Sewage Treatment 
Effective Operating Records and Plant Maintenance Pays Grant 


Sewage Works Practices (Two Series ) Bloodgood & Jaffee 
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Charlotte's Newest Sewage Treatment Plant 
by George S. Rawlins and Thomas H. Tassos 


Notes on Water Works Law 
by John H. Murdoch, Jr. 


New England Water Works Assn. Convention 
What's In Our Future? (Dear Bill Letter) 


Disinfection — Part 3 
by George E. Symons, Ph. D. 


Distribution System Problems 


Toxicity of Six Chemical Compounds to Thirty Cultures of Algae 
by Thomas E. Maloney and C. Mervin Palmer 


South Dakota Water & Sewage Conference 


Concentric Orifice Diameters 
by Alexander Goldstein 


Recent Developments in the Composting of Organic Wastes 
by Robert F. McCauley 


Meet Our Executive Vice President 
Meetings Scheduled 

New Equipment 

Manufacturers’ News 


Literature and Catalogs 


WaTER AND SEWAGE Works is published monthly with an extra issue in June. Subscriptions including the Reference and Data issue 
in the U.S. and Canada, 1 year $3.00; 2 years $4.50; 3 years $6.00. Other countries $1.50 per year additional. Single copies 25c except 


Reference aand Data issue 5(x 


U.S. Patent Off. Published monthly by Scranton Publishing Co., at 1600 N. 


Water and SewaGe Works, Reg 
Main 8t., Pontiac, Il. Entered as second class matter at the post office at Pontiac, Ill., under Act of March 3 


1879 
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“I can forget them” 


Public Works Superintendent Floyd Bailey says his 
Fairbanks-Morse bladeless sewage pumps haven’t 
clogged once since they were started up three and a 
half years ago. This has given him more time to spend 
on his other duties like road maintenance and the 
water supply system. 

The place is Blountsville, Alabama— population 695. 
You'll find Fairbanks-Morse sewage pumps doing 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY - 
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equally reliable jobs in New York and Washington... 
in Los Angeles and San Francisco. 

Fairbanks-Morse builds pumps for all magnitudes 
of water supply and sewage disposal . . . and the motors 
and engines to drive them. If you are outgrowing your 
municipal utilities, please give us the opportunity to 
work with your consulting engineers. Fairbanks, 
Morse & Co., Dept. WSW-11, Chicago 5, Illinois. 


FAIRBANKS-MoORSE 


a name worth remembering when you want the BEST 


RAIL CARS + HOME WATER SERVICE EQUIPMENT - MOWERS + MAGNETOS 
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LINK-BELT “‘SC"’ CIRCULINE SLUDGE COLLECTORS are shown in 
two of four tanks at Ashburton plant As arms revolve, 
scrapers move settled sludge toward sump in center of tank. 
Link-Belt Straightline slow mixers are in foreground. The 
Arundel Corporation, Baltimore, general contractors; Mr. 
B. L. Werner, City Water Engineer. 


Design permits efficient 
sludge removal with 
economical tank construction 


Chief advantage of rectangular settling tank design is 
the savings it offers in wall construction and piping 
costs. In addition, unit construction with slow mixers 
gives uniform distribution in the settling tank and 
prevents floc break-up. By choosing rectangular tanks 
with Link-Belt “SC” Circuline Collectors, the city of 
Baltimore, Md., was able to combine the benefits of 
both at its Ashburton water filtration plant. 

Link-Belt has pioneered many advances in sanitary 
engineering. Today, 35 years’ background and a broad 
line of built-to-last equipment support every Link-Belt 
recommendation. 

A call to your nearby Link-Belt office will put you 
in touch with a treatment specialist. He’s ready to 
work with your consultants and chemists . . . bring 
you the finest in modern equipment, for any water, 
sewage or industrial waste treatment requirement. 





7A 


LINK-BELT supplies Baltimore’s Ashburton filtration plant with 


circular collection in 
square tanks 











CENTER 
PEDESTAL 














RAKES attached to collectors at each end have wheels which 
roll along metal curb around bottom of basin. Cable and 
counterweight assure constant rake contact against guide curb. 


LINK{©}-BELT 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 
To Serve Industry There Are Link-Belt Plants and Sales Offices 
in All Principal Cities. Export Office, New York 7; Canada, 
Scarboro (Toronto 12); Australia, Marrickville, N.S.\W.; South 
Africa, Springs. Representatives Throughout the World. 14.214 
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Brown indicating, recording, 
totalizing flow meters (top) for 
raw sewage and treated efflu- 
ents, and (bottom) for air, 
return sludge flows and excess 
sludge. Raw incoming sewage 
is mixed with sponge-like, bio- 
logically-active sludge which 
absorbs pollution matter in the 
sewage. Sewage then flows to 
a clarifier, where sludge settles 
out, and clear, treated water 
overflows to the river. A por- 
tion of the settled sludge is re- 
activated in an aeration tank 
and is returned to the system 
to treat more sewage. Excess 
sludge is pumped to digesters. 


Brown Instruments chosen 
for new, cost-cutting 
Biosorption Process 

at Austin, Texas plant 


Tus SEWAGE PLANT at Austin used to be a standard activated 
sludge operation. By converting to the new Infilco Biosorption 
Process, the plant increased its capacity 167°, saved $200,000 
in initial costs. 
Brown concentric-ecale, indicating, float-actuated flow As in a growing number of sewage plant installations, Brown in- 
transmitter is used with a Parshall flume. struments provide operators with accurate working information 
. assure efficient, economical operation. 
Brown flow meters indicate, record and totalize flow rates of raw 
sewage influent, clarified effluents, air, sludge returned to the 
system, and excess sludge. Orifice plates are used with air flows, 
Venturi tubes with return and excess sludge flows, and Parshall 
flumes are used with raw sewage and clarified effluents. 


For your own water or sewage treatment processes, there are 

Brown instruments to cover practically every measurement and 

control requirement. For a discussion of your particular project, 

call your local Honeywell sales engineer. He’ll welcome the oppor- 

tunity to talk things over with you and your consulting engineer 
. and he’s as near as your phone. 


Brown Parshall flume indicators and air flow recorders MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Division, 


are mounted outdoors near clarifiers and aeration Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
tanks at the Biosorption sewage treatment plant in Orn . 
Austin, Texas Toronto 17, Ontario. 


Honeywell 


Fiat on Cortttols 
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~--the best solution for 


all water treatment problems 


When it comes to water treatment, nothing equals 
HTH for convenience, effectiveness and efficiency. 
As a dependable rated source of chlorine, HTH 

is the best product of its kind. It contains 70% 
available chlorine. It’s dry, granular, non-custy, 
fast dissolving. It’s clean and white .. . yields 
clear solutions. HTH is stable, too, and you'll 
find it easy to store without extra care or 
precautions on your part. 

Use HTH in tablet form if you require a slower 
dissolving source of chlorine—one which will 
maintain chlorine residual over a long period of 
time (for example, sanitizing new pipe lines). 
Both HTH Granular and HTH Tablets are 
available in 100-lb. drums and in cases of 
small-size cans. For more detailed information, 
just call your HTH supply house or mail the 
coupon below. 


px 


? YW OLIN MATHIESON CHEMICAL CORPORATION 


industrial Chemicals Division 
MATHIESON Baltimore 3, Maryland 





Please send complete information on HTH for water 
treatment applications. 

Name 

Company 

Adddress 
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Let these Westinghouse men help 


you cut electrical construction costs 


on water and sewage systems 


Co-ordinating the almost endless details of electrical construction for pump- 
ing stations, filtration plants, sewage disposal plants and the like is a job 
for specialists. 

Doing it by teamwork can simplify problems, cut costs. It is accomplished 
by employing specialized know-how on each phase of the specs. 

Westinghouse, where ALL types of apparatus for such construction are 
available in an integrated line, also provides the specialists. Right in your 
area is a Westinghouse electrical construction engineer who can bring to 
your problems a team of men tops in their special fields . . . low-voltage 
distribution, switchgear, motor applications, motor controls, plant or area 
lighting, ventilation or air conditioning and a host of others. 


No job is too small for technical collaboration from your Westinghouse 
field engineer and his team. No job is too big for them to demonstrate 
practical savings and technological advantages. Typical applications of 
Westinghouse apparatus in water and sewage systems are shown below. 

Your Westinghouse electrical construction engineer is as close as your 
telephone. Call him. 


Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
1-94065-X 


1. Vertical-type circulating pump for flotation beds, in Cincinnati, Ohio, driven by 100- 
hp Westinghouse Life-Line® motor. 2. Block-built from unitized assemblies, this metal- 
clad high-voltage switchgear vault receives incoming power for the Houston, Texas, 
Water Works System. 3, Westinghouse 200-hp, 1800-rpm, drip-proof motor driving 
a 3400-gpm pump at the Gloucester, Mass., pumping station. 4, Simplicity, safety, 
ease of maintenance are featured in this Westinghouse control center and switchgear 
distributing power for the San Jacinto, Calif. Water System. 5. 500-hp Westinghouse 
compressor motor serving a modern power company building. 6. Co-ordinated 
Westinghouse motor control for the compressor motor shown in illustration 5, 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 


/ WG 





WATER WORKS 


SEWAGE PLANTS 


la , 
TUNNELS, BRIDGES, DAMS } (~~ 
i 


PLANT AND AREA rh N 
i Ud > 





5 POWER BUILOING 
4 CONTROL CENTER FOR WATER SYSTEMS COMPRESSOR MOTOR 5 @ MOTOR CONTROL UNIT 








Trucks dump garbage into this hopper. : 
A slow-moving apron conveyor discharges 
onto the faster-moving apron conveyor, 


thinning out the material. 


Eset : s 


seh PS 


From the grinder the garbage passes into the 
washer where grit is removed. The organic slurry 
overflows into the slurry tank and is pumped to 
the digesters. 


CONVEYING + PROCESSING » MINING EQUIPMENT + TRANSMISSION 
MACHINERY + CONTRACT MANUFACTURING 
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This apron conveyor drops the garbage into a Jeffrey 
Type B grinder, The bucket elevator at the left discharges 
grit from the washer seen below. 


JEFFREY 


recommends dual 


garbage-sewage disposal 


for low operating costs 


Garbage can be economically disposed of 
with sewage solids. Jeffrey sanitation engi- 
neers have found that garbage solids can be 
ground and pumped directly to digesters. 
Grit is removed first, of course. That is the 
system illustrated here at the new treatment 
plant in Kokomo, Indiana. 

For help on any treatment plant problem, 
write to The Jeffrey Manufacturing Com- 
pany, Columbus 16, Ohio, 





New TARSET 


selected for Maximum Protection 


’T°HE Huntington Lake power dams in Central California 

& have performed yeoman service since their construc- 
tion in 1917. But 38 winters in the High Sierra is a long 
time . . . long enough for the annual freezing and thawing 
cycles to react on the concrete surfaces of the dams’ 
faces. Southern California Edison Company therefore 
took important maintenance measures last summer. 

To provide maximum protection against corrosion, 
welded steel plates—behind which was poured a six-inch 
minimum thickness of concrete—were installed on the 
upstream faces of the two dams. The steel plates were 
then sandblasted and given a protective coating of Pitt 


Send for Descriptive Booklet 


on TARSET today 


Free booklet tells how to use 
amazing new Tarset to reduce 
costly corrosion. Gives detailed 
description of Tarset’s specifi- 


Chem ‘‘Tarset,’’ the new coal tar-epoxy resin coating. 

Tarset, the toughest, hardest coating of its kind ever 
developed from coal tar, is being called upon to solve all 
sorts of corrosion problems formerly classified as ‘‘im- 
possible.’’ Tests show that Pitt Chem Tarset can stop 
corrosion caused by atmospheric exposure . . . sour crude 
petroleum and petroleum products . . . salts and acids. 
And it actually becomes harder at temperatures as high 
as 400°F! 

What can Tarset do for you? Outline your corrosion 
problem—either by phone or letter—and we'll gladly help 
you solve it. 








cations, properties and applica- 
tion characteristics. Write for 


your copy today! 


COAL CHEMICALS © PROTECTIVE COATINGS * PLASTICIZERS 


© ACTIVATED CARBON *© COKE © CEMENT © PIG IRON 
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In the East Bay Municipal Utility District plant 
at Oakland, California .. . 


excess gas is 
safely burned with 


P.F.T. WASTE GAS BURNERS 


At this plant serving communities in the Bay area, three 95 ft. 
diameter digesters produce more gas than is needed for digester 
heating. To avoid resulting odor nuisance, East Bay’s engineers 
have had three P.F.T. 6” Waste Gas Burners installed for safe, 


convenient elimination of excess gas. 


For control and protection, each burner is equipped with a 
P.F.T 4” Pressure Relief Waste Gas Flame Trap, completely 


eliminating hazards. 


In addition to this gas safety equipment, the following P.F.T. 
products are installed in the plant: 3 Floating Covers for the 
95’ digesters: 3 Heater and Heat Exchanger Units (1,200,000 
B.T.U./hr.); 3 Cover Position Indicators: miscellaneous gas 


control equipment. 


Complete information and diagram of P.F.T. Gas Safety Equip- 


ment upon request—Bulletin 321. 


Design of / Engineers of East Bay 
plant by Municipal Utility District 


The P.F.T. Waste Gas Burner con 
sists of a baffled burner pot mounted 
on top of an insulated pedestal. Burner 
pots are provided with adequate baf- 
fled air inlets to permit continuous 
2 waste treatment equipment 
operation of a gas pilot and provide ~~ 
for intermittent combustion of excess ‘ | exclusively since 1893 


gas through a wide range of flows. The 


insulated pedestal minimizes formation Pa . 5 ie PACIFIC FLUSH TANK co. 


of condensate and prevents freezing. 
4241 Ravenswood Avenue 


Chicago 13, Illinois 
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PORT CHESTER, N.Y. SAN MATEO, CALIF . CHARLOTTE, N. C, JACKSONVILLE DENVER 
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By changing the character of hormones and genes science may increase tremendously the 


size of fowl and domestic animals put more meat at less cost on the American table. 











100 years from now... 
WE MAY RAISE CHICKENS AS BIG AS OSTRICHES! 


How will we live, eat, travel in the future? Even scientists must 


include some guesswork in their predictions of the marvelous 


things to come. But one thing seems certain—water and gas will 
still be carried by the dependable, long-lasting cast iron pipe 


laid today. Here’s proof! More than sixty American cities are still 


being served by cast iron water and gas mains overacenturyold. 

And today’s modernized U. S. Pipe...centrifugally cast, quality 

controlled ...is even stronger, tougher, and more durable. 
U.S. Pipe is proud to be one of the leaders in a forward-looking 


industry whose service to the world is measured in centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham 2, Alabama 
A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE. 
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TRADE 2 


Look how this 
<MARK> 


cylinder-operated gate vaive 


--- SAVES TIME 


.. - AVOIDS TROUBLE 


ee oo oe ee ee a Y, [ed = 


We frequent operation is required... especially in 


inaccessible locations . .. Darling cylinder-operated 


gate valves save time on each cycle of operation. The valve 
may be operated by air, oil or water. Movement is precise 
and completely controllable. Action can be either manual or 


automatic. Control can be either local or remote or both. 


Darling’s double disc gate valve principle assures tighter 
closing and longer, service-free life. The fully revolving discs 
have a wiping action that keeps seat faces clean. The discs 
seat in a different position with each cycle so that wear is 
evenly distributed. Available in a broad range of sizes and 


materials. Write for complete details. 





DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Lid., Galt 19, Ontario 
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ANHYDROUS FERRIC CHLORIDE 
SIMPLIFIES COAGULATION 


Concentrated, economical Ferric Chloride by Pennsalt is achieving wider 
and wider use in large and small sewage-disposal systems. 
¢ It speeds vacuum filtration, eases filter loads, increases filter capacity. 


¢ Its superior flocculating action produces drier, easier-to-handle cakes. 


WRITE FOR TECHNICAL BULLETIN on Pennsalt Anhydrous Ferric Chloride. 
Industrial Chemicals Division, Pennsylvania Salt Manufacturing Company, 


Three Penn Center Plaza, Philadelphia 2, Pa. 


OTHER CHEMICALS SUPPLIED BY PENNSALT FOR WATER AND SEWAGE TREATMENT INCLUDE 
CHLORINE * ALUM * LIQUID FERRIC CHLORIDE * PERCHLORON © * AMMONIA 


PENNSALT DISTRICT OFFICES 


Appleton, Wis.—Regent 3-9307 
Chicago 1, lll.—Andover 3-6170 


Cincinnati 2, Ohio—Main 1-3168 Pen nsa it 
Cleveland 2, Ohio—Main 1-6205 . 
Decatur, Ga.—Evergreen 9690 Ch { 
Detroit 26, Mich.—Woodward 1-8051 emica s 
Paterson 1, N.J.—Lambert 5-3500 : 

Philadelphia 2, Pa.—Locust 4-3852 

Pittsburgh 19, Pa.—Atlantic 1-5233 

St. Louis 1, Mo.—Parkview 5-8394 

Tacoma 2, Wash,—Market 9101 
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NO ONE KNOWS America’s water problem better than you. 

With water consumption today four times greater than fifty years 
ago...and mounting daily ... your responsibilities are heavier than 
ever. 

Many of you not only must find new sources of water but new ways 


to conserve your present supply. This calls for the cooperation of an 


informed and alert public, conscious of your problem and mentally 


conditioned to help you solve it. 


ome CQIST ITON 
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squeeze is on! 


Here, we can and will continue to help. 


Our national campaign, reaching millions, stresses the increasing need for 
industry and homeowner alike to use water wisely and plan in advance for ade- 
quate water facilities. It urges realistic water rates and asks support for the 
forward-looking legislation and bond issues that will insure a plentiful supply 


for the future. 


It’s designed to help America conserve its most precious national resource . .. 


and keep water flowing, freely and abundantly, for all. 


CAST IRON ...the pipe that’s bought 


on proof, not claims 


No other pipe can point to so convincing a record 


of long life. 


For over 70 public utilities in America, cast iron 
mains laid over a century ago are still giving satis- 
factory service. This demonstrated record of long 
life (made in the ground, not printed claims) not 
only gives the public the dependability it has a 
right to expect in a water system...it saves tax 
dollars as well. Once in the ground, cast iron serves 
for generations with minimum maintenance. Cast 


iron’s long term economy pays off! 


Today, water officials can rely on even better cast 
iron pipe. Modernized cast iron, centrifugally cast 
to be even tougher, stronger, more uniform. And 
where needed and specified, lined with cement 
mortar to assure sustained carrying capacity 
throughout its long service. 


This gallant old cast iron water main laid 


You specify wisely and well when you specify in 1850 is still serving and saving tax 


cast iron pipe for your water system. The experience dollars for the citizens of Buffalo, N. Y. 


of centuries proves you chose the best. 
Cast Iron Pipe Research Association, Thomas 
F. Wolfe, Managing Director, 122 So. Michigan 


Ave.. Chicago 3. IIl The Q-Check stencilled on pipe is the Registered 


Service Mark of the Cast Iron Pipe Research Association. 


a ) 9 oe FOR MODERN WATER WORKS 
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Tough Problem Solved 


F&P Engineering solves Meyersville’s problem: 
Higher fire insurance rates or safe water. 





If all the property owners in Meyersville, 
Maryland were to avoid an increase in 
fire insurance rates, the main water pres- 
sure, during fire emergency, had to be 
maintained above the allowable minimum. 


All other automatic proportioning Chlor- 
inator systems recommended to Meyers- 
ville required permanent head losses far 
in excess of the allowable minimum or 
were prohibitively expensive. 





All, that is, except the F&P Chlorinator. 
F&P, applying its wide instrumentation 
and systems engineering experience, util- 
ized standard components to solve 
Meyersville’s problem. 








Since its installation the F&P unit has 
given accurate, maintenance-free, money- 
saving service. 


If you have any kind of chlorination prob- 
lem, why don’t you call Fischer & Porter 
now? Write or call today—without ob- 
ligation—for complete information and 
engineering data. 


Fp FISCHER & PORTER 


216 FISCHER ROAD, HATBORO, PA. 








IN CANADA: 
FISCHER & PORTER (CANADA) LTD. 
TORONTO 15, ONTARIO 





LA1113 
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proves ideal for filter washing app 
at Oklahoma City ‘4 / 
Filtration Plant | 





This 150,000 gallon Horton® 
ellipsoidal- bottom elevated tank, 
provides the Oklahoma City, Okla- 
homa, filtration plant with the 
large quantity of water and steady, 
dependable gravity pressure neces- 
sary for efficient filter washing. 
Ideal for filter washing, Horton 
tanks are available in the capacity 
and head required to meet filtra- 
tion plant requirements. 


Horton elevated tanks for munic- 
ipal service are built in capacities 
to 3,000,000 gallons. When you 
plan wash water tanks or addi- 
tional storage capacity for your 
municipal water system, write our 
nearest office for help, information 
or questions. 








Chicago Bridge & Iron Company 


Atlanta * Birmingham © Boston © Chicago * Cleveland © Detroit * Heuston 
New York * Philadelphia * Pittsburgh © Salt Lake City * Sen Francisco 


Seattle * South Pasadena * Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
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Remove broken safety flange from upper barrel Screw new safety stem coupling down 
section of hydrant. Remove damaged stem coupling against shoulder on lower stem. Slip safety 


and sleeve. Remove bonnet assembly, stuffing box sleeve over lower end of upper stem section 
and stem from upper barrel. (NOTE: Before sliding 
Screw upper stem into safety stem cou- 


stem out of stuffing box, slip A-24099 brass 
sleeve over threads to prevent "0" ring damage.) pling until it bottoms against lower stem. 





Contact your Mueller Representative or 


write direct for complete details. 





ee 
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improved fire hydrant 


Designed to withstand the most adverse weather conditions, the Mueller 
AWWA Improved Fire Hydrant is ready for instant use for emergencies. 
Large bronze weather cap prevents freezing of operating nut. 

Dry top design keeps water away from threads and bearing surfaces. 
“OQ” ring stem seals provide perfect watertight seal and hold oil 

in reservoir, keeping threads lubricated. Safety stem coupling and 

flange provide simple, fast repair in case of traffic damage. 

Above ground maintenance makes it a simple matter to keep the 
Mueller Improved Fire Hydrant in an “always ready” condition. 


FOR REPAIR AFTER TRAFFIC DAMAGE 





Align slot in safety stem coupling with tongue Install flange gasket on lower barrel — position Slide stuffing box over brass sleeve on stem threads. 
and groove in stems. Screw coupling upward upper barrel making sure gasket remains cen Position stuffing box plate and bolt to barrel. 
until tongue and groove of stems lock firmly tered. Bolt the two halves of the safety flange Remove brass sleeve. Fill oil reservoir and replace 
together. Drop safety sleeve down over upper in place with circular groove facing upward bonnet. Turn operating nut clockwise to engage 


f | 
end of coupling and tighten setscrew in sleeve Make sure safety flange fits lower barrel snugly Stem. Position filler plug over oil reservoir and 
bolt bonnet to barrel. Repair is now complete. 








MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 
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) (table Water Is Your City's 
ll Best Salesman 





The quickest way to be beseiged with complaints is to allow odorous 
water to get through to your consumers. Such occurrences can be pre- 
vented by adequate dosages of AQUA NUCHAR, activated carbon. Odor 
concentrations can be controlled within palatable limits by running peri- 
odic Threshold Odor tests throughout the day, and varying the carbon 
dosage accordingly. 

Our technical staff will gladly, without obligation, give your plant a 
complete odor survey and recommend how and where AQUA NUCHAR 


can best be used to produce palatable water. 


GOOD CARBON:GOOD WATER:GOOD WILL 


* * 
Tite t ti yig fe 
New York Central Building Pure Oil Building 


230 Park Ave., New York 17, N.Y CHEMICAL SALES 35 E. Wacker Drive, Chicago 1, Il! 
Phila. Nat'l Bank Bidg. 2775 S. Moreland Boulevard 


Broad & Chestnut Sts., Phila.7,Pa. division west virginia pulp and paper company Cleveland 20, Ohio 
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“A YOU BUY 


FROST 
PROTECTION 


When you buy Progressive 
AMERICAN METERS 


Water Departments that buy American Frost Bottom Meters have no 
worries. They know that the breaking pressure of the bottom has 
been predetermined at the factory and since it breaks by tension 

and not by shearing it is unaffected by flange bolt tightness. 

Jere dlale Molmm ololicelasMol-lauilie Mel Mial-isalel Mm olelarMlalaltlellale 
el-tol@higeliaMelelarMoM\-lelelcel(-Maalislelti me (eliilele| Mi. Mal ba] 

inexpensive Frost Bottom can be attached in a few 

minutes. It’s as simple as that. So, let freezing 

weather come. You haven't a worry when 





VZolUIN ol ha Vaal-lalaelal 
\e \ ; : 
in eo: WINS am BUFFALO METER CO. 
Nah vt Na See tad 


ARRAN 2909 Main Street, Buffalo 14, N. Y. 
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Another 1,500,000 
gallons of ‘certain-sure”’ 


water service for 


HEMPSTEAD 


LONG ISLAND, N.Y 


As ttt ul 


AAI ING 


Lievesea/ Siee/ leanks by 
PITTSBURGH-DES MOINES 


Latest of the many PDM Elevated Steel Tanks 
towering over Long Island’s level terrain is this 
1,500,000-gallon Radial Cone installation for Hemp- 
stead. 88 ft in diameter, the tank has a headrange 
of 35 ft and is on a tower 135 ft to bottom of capacity. 
Shown at right is an earlier million-gallon PDM 
tank of the same design, built for Hempstead in 1951. 
@ Write for our new Modern Water Storage Catalog. 








PITTSBURGH + DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 


PITTSBURGH (25) 3418 Neville Istane DES MOINES (8) . 919 Tuttle Street 
NEWARK (2) 218 Industrial Office Bidg. DALLAS (1) 1223 Praetorian Bidg 
CHICAGO (3), 1222 First Nat'l Bank Bide SEATTLE 526 Lane Street 
EL MONTE, CAL. -.P. 0. Box 2068 SANTA CLARA, CAL.. 649 Alviso Road 
MADRID, SPAIN ...Diego DeLeon, 60 








‘roday make sure 


your community can meet everyone's 


demands tomorrow 


With the water situation already criti- How critical is the situation? The 
cal in many localities — and competi- U. S. Department of Commerce fore- 
tion for water mounting alarmingly casts an increased water demand of 
among all classes of users — conserva 75% by 1975. And the dwindling sup- 
tion may well be “Operation Survival” ply of water could certainly be an acute 
for your community. And the first log problem long before then 
ical step is to set up an accounting of So make the first strategjc move 
all residential and industrial water use now, Let us send you comprehensive 
— with Badger Meters literature and, if you wish, set up an 
This precise check sharply reduces appointment with the Badger Meter 
water waste, cuts water plant power representative in your area. He will 
costs, establishes a fair sharing of water gladly discuss your water problems and 
for all, and invariably increases water furnish complete data on the meters 
department revenue ...a sound invest- best suited to your community's needs. 
‘da SQy, ment in the future. Write us today, without obligation. 


Water 
Badger Meters have 


1S conserved it jor 50 years 


=e Badger Water Meters 


BADGER METER MFG. CO. * Milwaukee 45, Wisconsin 








MONTHLY PRODUCTION IN MILLIONS OF GALLONS 


GALLONS 
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ALOXITE® underdrains handle double 
load without difficulty in Waco, Texas 


Peak loads during dry spells really tax Waco's water system. At these times the 


filers handle up to 4 GPM per sq. ft 


In July, 1954, for instance, water consumption jumped from the year’s 
Answer your questions 


average of 448 MG to 842 MG per month. Despite this 87% increase in ; 
: about porous media 
with this informative 
56 page booklet. It's 
the ALOXITE” aluminum oxide porous underdrains. These were installed in yours for the asking. 

Just write to the ad- 
dress below 


demand there were no operating difficulties 
Much credit for being able to meet such abnormal requirements is given to 


new filters in 1951 

Since then, several related events have occurred. Population has grown from 
84,000 to 110,000. Water consumption has reached 14.7 MGD from 10.0 MGD. 
And mudballs and upset beds are but a memory for the plant operators. 
Uniform, ample backwashing is now an established and vital phase of operation. 

Che City of Waco is to be commended for its foresight in providing equip- 
ment to assure adequate water supply, even during peak demand periods. Mr. 
Curtis Harlin is Superintendent of Water and Sewage, while Mr. W. J. Bieder- 


man is Plant Superintendent. J. J. Rady Company, Fort Worth, Texas were 


Consulting Engineers 


CARBORUNDUM 


Registered Trade Mork 
Dept. X116, Refractories Division 
The Carborundum Company, Perth Amboy, New Jersey 
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IT’S READY! 


..- THIS FINE NEW OLIVER OC-12 


WITH ‘rex STEERING 


Still easier to handle...more versatile than ever! 


Thé OC-12 is the ideal machine for digging basements, 
etc., where easy maneuvering and big capacity mean 
lowest cost. A 30° bucket rollback insures a full load 
at every pass—and with less spillage. The OC-12 is 
available with a full complement of attachments in- 
cluding loader, dozer, trail-builder, scarifier, winch, etc. 


tHE OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 


Now, with many new improvements, this popular OC-12 
becomes even more outstanding for sheer performance, sheer 
value. Here are features that let you do more work for less money 
on your whole range of jobs. 


Power-Turn Steering gives you two independent, yet connected, 
systems of speed control—one for each track. You make sharper 
turns in the tight spots... gradual turns at avy angle...and always 
with power on both tracks. It’s more efficient on every move. 
New over-center hand clutch gives you easier, faster, smoother 
shifts. It’s 3344% larger for more positive engagement—longer 
lasting, too. And you can’t ride this clutch! 

New foot brake lets you hold the tractor easily on any grade, 
leaves hands free for operating other controls. 


High torque diesel engine gives you over 53 drawbar h.p.— 
steady, dependable power—with the extra “oomph” for the most 
severe demands. 

Your Oliver distributor is ready, too! Ask him to demonstrate. 
Get into the driver's seat and see the difference—on your own 


jobs! 


A COMPLETE LINE OF INDUSTRIAL WHEEL AND CRAWLER 
TRACTORS AND MATCHED ALLIED EQUIPMENT 
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WHY WASTE TWO-THIRDS OF YOUR SOFTENER CAPACITY ? 
Stop iron fouling of zeolite beds with CALGON ® 


The recent article quoted above provides 
independent laboratory proof of the anti- 
iron-fouling abilities of polyphosphates. 


This ability to maintain maximum ca- 
pacity by preventing iron retention and 
iron fouling of zeolites has long been recog- 
nized by Calgon chemists. In fact, Calgon* 
brand sodium hexametaphosphate is the 
most effective and the most widely used 
polyphosphate for the stabilization of iron 
and iron compounds, 


_ that brin 
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Pretreatment of iron bearing waters 
with threshold amounts of Calgon is the 
most economical and effective way of pre- 
venting the fouling of zeolite beds by 
iron retention and keeping softener ca- 
pacities at high efficiency. 


If you are softening water which con- 
tains iron compounds, Calgon water treat- 
ment chemists will be glad to work with 
you. Write for full information on what 
Calgon can do for you. 


calgon, inc. 


A Subsidiary of Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 


*Calgon brand sodium hexametaphosphate is fully licensed 
under U. S. Patent No. 2,304,850 covering such applications, 
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THE BIG RED HAND 





Another Bonus Value In All Rockwell Water Meters 


As standard construction the registers on all Rockwell meters have 
a large red center test hand. This red hand sweeps the entire outer 
circumference of the dial. Like the split-second hand on a stop 
watch, the slightest movement can be seen. 

When testing a new or repaired meter, this large hand and big 
circle scale provide a much closer accuracy check than can be 
obtained from a conventional small test hand. Center mounting 
permits a better arrangement of the dial—one that’s easier to 
read. And the large sweep dial test hand is an invaluable aid when 
checking for leaks on customer’s premises. 

The big red hand is only one of the bigger, better values that 
Rockwell builds into all its water meters. It’s an outward indi- 
cation of quality construction through and through. Write for 
catalogs. 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. Atlanta Boston Charlotte Chicago Dallas Denver Houston 
Los Angeles Midland, Texas. New Orleans New York WN. Kansas City Philadelphia 
Pittsburgh San Francisco Seattle Shreveport Tulsa in Canada: Rockwell Manufac- 
turing Company of Canada, Ltd., Toronto, Ontario 





ROCKWELL WATER METER 


Sj 3S : . e | = & | ns 
hast es, ras tH \ Dp GF RS 


ARCTIC TROPIC TYPE 12 TYPE 14 TYPE 16 EUREKA B DUAL UNIT COMPOUND 
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DE LAVAL 


TWO-STAGE 
CENTRIFUGAL PUMPS 


This De Laval two-stage horizontal split-case pump is one of a pair used 
to boost pressure during peak hours in the Port Washington, New York 
water works. Taking water from a large underground storage tank, these 
De Laval units maintain pressure throughout the system. The dependable 
centrifugal pumps are powered by Caterpillar diesels with speed increasers; 
they deliver 1500 gpm at 400 feet tdh with 15 feet lift requiring 185 bhp. 


De Laval 21S-2KS pumps are designed with e back-to-back impellers 

for balanced hydraulic thrust ¢ easily replaceable threaded impeller wearing 
rings @ long-life labyrinth case rings ¢ ring-oiled ball bearings—plus ten 
other important design features. They are available in sizes from 2 inch 

to 8 inch discharge, for capacities to 3000 gpm and heads to 750 feet. 
Write for Bulletin 1501 giving complete data. 







boost pressure at peak loads 
in Port Washington, New York 


Consulting Engineer 
Angus D. Henderson 
Westbury, L. I., N. Y. 
Contractor 

D. Fortunato, Inc. 
Floral Park, L. I., N. Y. 


Readers of this publication 
can obtain the De Laval 
Engineering Handbook 
(Regular Price $3.00) for 
one dollar. Its 336 pages 
contain mathematical, 
mechanical, fluid and 
other data on turbines, 
pumps, compressors and 
reduction gearing. 

Write for your copy. 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 


Nottingham Way, Trenton 2, New Jersey 














Two very important factors in the success of any water meter 
are accurate registration, to insure full compensation for 
water delivered, and low maintenance cost to keep the overhead down. 
These are but two of the advantages you get by using 


HERSEY WATER METERS 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS 
CHICAGO — SAN FRANCISCO — LOS ANGELES 





There is hardly 
anytheng im the warkd 
that some Man cannot 

Make o little worse 
and sel! 
# little cheaper” 
Ruskin 
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OF seven yeals 


All water meters are fine instruments. Any fine instrument loses accu- 
racy as it wears. Because of this fact, written between the lines of 
any water meter price are two items you can't read for many years. 
Yet they are vital in choosing the lowest ‘‘total price.” 

First, as a meter loses accuracy, it gives away revenue. Before its 
first overhaul it may give away twice as much money as it seems to 
save in its ‘low bid"’ original price. 

Secondly, to keep the meter accurate you may have higher repair 
costs over the years ... or premature scrap-and-replace costs. Good 
meters often vary widely in this respect. 

Tridents are preferred because they earn more and cost less in 
the long run. They never become obsolete. You modernize your Tridents 
as you repair. Ask your neighbor . . . or ask Neptune for details. 


NEPTUNE METER COMPANY 
19 West 50th Street * New York 20, N.Y. NEPTUNE METERS, LTD. 
1430 Lakeshore Road « Toronto 14, Ontario 
Branch Offices in Principal American and Canadian Cities. 
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CHARLOTTE'S newest 10 mgd treatment plant—lIrwin Creek 


Charlotte's Newest 
Sewage Treatment Plant 


Designed to treat a combination of sewage and 
industrial wastes in shock-loading proportions. 


ITH the completion of the re- 
building and expansion of the 
Irwin Creek Sewage Treatment Plant 
in July, 1956, Charlotte, North Caro- 
lina, now has two new plants which 
treat a combination of domestic and 
industrial waste with excellent re- 
sults. The Sugar Creek Sewage 
Treatment Plant, serving another 
Charlotte watershed, was completed 
in 1955. 
The design of the new bio-activated 





by GEORGE S. RAWLINS and THOMAS H. TASSOS. 

Mr. Rawlins is vice-president of J. N. Pease and Company, 
consulting engineers and architects of Charlotte, N. C. 

Mr. Tassos served as resident engineer for J. N. Pease & Co. 
on the Charlotte project, after having been connected with 


the design of the plant. 





sludge plant at Irwin Creek was 
based on a 24-hour average flow rate 


of 10 MGD with a peak rate of 20 


1 of this article is 
upon which the 


MGD. In Table 
recorded the data 
plant was designed. 


WaTER & SEWAGE WorRKS, NOVEMBER, 1956 








CHARLOTTE’S SEWAGE TREATMENT PLANT 


BATTERY of six F-M raw sewage pumps. SLUDGE concentration tanks (Laboon Process) 





Plant Description TABLE | Immediately below the grit cham 


[he raw sewage enters the plant at Basic Design Data he rs are two 24” Parshall I lumes 
acs Pnnedlel 9 (No. 1 and No. 2). Parshall Flume 





1 structure that forms two separate trit 3 Popula - 62,000°* 


hannels, each equipped with a “Bar- 2 tributing Populat 64 go,o00* No. 2 measures the flow to Primary 


minutor” unit. Two of these screen juivalent Populat ‘ 245,000* Clarifier No. 3 or to the raw sewage 

g comminutors are used to give Estimated storage tank, later to be described. 
greater flexibility of operation in that sichiis eal sedis a ee Flume No. 1 measures the flow to 
one or both may be in service, as the ¢¢ How ae. Primary Clarifiers No. 1 and No. 2. 
flow may warrant. From this point os dies — y 2.7 ' The design overflow rate for the 
the flow is to the pre-aeration basins } 
which separate and remove the grit 
und grease and pre-aerate the influent 
lhe grit is collected in hoppers in the 
f 


clarifiers is 800 gallons per square 
foot per day. The detention time is 
two hours at the average daily rate. 
The effluent from the two 125-foot 
diameter primary clarifiers flows by 





oor of the basin and is removed 
from these hoppers by means of a pend j 
three-stage air lift ; sding—4l,65 jay gravity to six sewage lift pumps, 





+ 
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ROUGHING filters absorb shock loads of activated sludge 
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which are automatically operated by 
float controls located in the pump 
suction The pumps lift the 
sewage to a distribution manhole 
which divides the flow evenly to three 
125-foot diameter roughing trickling 
filters. The filters have a depth of 
stone of four and two inches, 
placed over clay tile underdrains. The 
purpose of these roughing 
filters is to the shock 
| waste 


wet well 


feet 


primar \ 
loads 
After 
enters 


absorb 
by imdustrial 
filters the 
a recirculation manhole where the re 
irculation rate is controlled at 10.0 
MGD at minimum influent flow of 
2.4 MGD to the maximum four hour 


created 


leaving the sewage 


CHARLOTTE’S SEWAGE TREATMENT PLANT 





WELL equipped laboratory. 


flow of 


mum flow 


13.6 MGD 
the 


recirculation 


From this maxi 


rate 1s 


gradually reduced to 5 MGD at the 


peak flow of 20 MGD 


)) 


(See 


TABLE 2 


Table 


Trickling Filter Dosage 


Recirculation 


Influent 


Rates 
0.0 MGI 


MGAD 


Che 
roughing 
basin that 


from the 
control 
the sewage 
flow to two additional 24” Parshall 
Flumes (No. 3 and No. 4). Flume 
No. 3 measures the quantity of sew 
age flowing to the original aeration 
tanks serving the old plant that have 
reconditioned. Flume No. 4 
measures the flow to the new aera 
tion tanks. The detention time at the 
average rate of 10 MGD, including 
40% return sludge at the average 
rate, is eight hours. Greater flexibility 
of treatment is afforded in that the 
old tanks as 
sludge nitrification tanks, using the 


effluent 
flows 


remaining 
filters 
pre D | yortions 


to a 


been 


aeration mav be used 


AERATION tanks—old and new. Beyond is old laboratory converted to chlorination station. 
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Kraus Interchange Process of sludge 
feeding and aeration. 

The design average air require- 
ment is one cubic foot of air for each 
gallon of sewage. However, the total 
installed air compressor capacity is 
three cubic feet per gallon of sewage 
at the design flow of 10 MGD. Air 
for the tanks is received from one or 
more of four new variable speed con- 
trolled blowers and one old recondi- 
tioned blower. These blowers are 
housed in the old renovated compres 
sor building. 


CHARLOTTE’S SEWAGE TREATMENT PLANT 


After aeration the sewage enters 
two 100-foot diameter secondary 
clarifiers with a design overflow rate 
of 650 gallons per square foot per 
day and an overflow rate of 855 gal- 
lons per square foot per day during 
the eight hour maximum rate. From 
this point the effluent flows to a mix- 
ing basin where chlorine will be in- 
troduced when it becomes necessary. 
From results obtained for the short 
time the plant has been in operation, 
the addition of chlorine will not be 
required for the present. Nevertheless 





General Construction 
Furnishing Air Compressors 
Furnishing Pumping Units 


and Controls 


Furniture 
Work 
Heating and Ventilating 
Plumbing Work 


Furnishing Air Diffusion Equipment 


Laboratory 


Electrical 


Installation of Air Diffusion Equipment 


Landscaping 


Electrical Switchgear 


Raw Sewage Pumps 
Raw Sludge Pumps 
and Nitrified Sludge Pumps 
Water 


Miscellaneous Pumps 


Activated 


Flushing and Spray Pumps 


Flow Instrumentation 


Floating Cover, Gas System 
Tank, and Sludge ( 


Heat Exchanger 


Digester 

Balancing yncentra 
tion Tanks 
Gas Holder 
Automatic Sampler, Air Diffusing Equip 
ment, Tube Washing Equipment, and Grit 
Removal System 


Primary and Secondary Clarifier and 
Roughing Filter Equipment 
‘Barminutors” 
Electrostatic Air Filters 

Gas, High Pressure Air, and Instrument 
Air Compressors 
Low Pressure Air Compressors 
Catalytic Unit 
Chlorinator Equipment 
Scales 

Gas Metering Equipment 
Cone Check Valves 


Sluice Gates 


Flash Mixer 


Pump Priming Unit 


Contractors 


Equipment Manufacturers 


Rea Construction Company 
Chicago Pump Company, Inc 
Fairbanks, Morse & Company 
Worthington Corporation 

tell and Gossett Company 
Purser and London, Inc 
Charlotte Chemical Labs., Inc 
R. H 
4. Z. Price and 


Toomey Brothers 


Souligny, Inc 


Associates, In 


Chicago Pump Company, In 
L. O. Chapman Company, In 
J. Frank Harkey Nursery 

Jack H. Clark, L: 


andscape Contr 


General Electric Company 
Fairbanks, Morse & 

Marlow Division of Bell 
Gossett Company 
Fairbanks, Morse & 
Fairbanks, Morse & 


Chicago Pump Company 


Company 


Pumps, 


Company 


Company 


Builders-Providence, Inc 
Flush Tank C 


Pacific ompany 


Chicago Bridge and Iron Company 


Chicago Pump Company 


ocess Engineers, Inc 


Chicago Pump Company 
American Air Filter Company, Inc 


Worthington Corporation 


Read-Standard Corporation 
Catalytic Combustion Corporation 
Wallace and Tiernan, Inc 
Fairbanks, Morse & Company 
Hagan Corporation 

S. Morgan Smith Company 
\rmco Drainage and Metal Products, 
Inc 

Walker Process Equipment, Inc 


Skidmore Corporation 
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complete chlorination facilities are 
available for emergencies and the fu- 
ture. 

Upon leaving the mixing tank the 
sewage flows through a chlorine con- 
tact tank having a detention time of 
30 minutes at the average daily rate. 
From here the final effluent enters 
the creek after being metered. 

The maximum rate of sludge re- 
turn is 4 MGD. This sludge is re- 
ceived from hoppers at the center of 
the secondary clarifiers and pumped 
to a distribution manhole where the 
sludge flow is divided and quantities 
are measured by means of five V- 
notch weirs. From this structure the 
sludge is returned to the aeration 
tanks or wasted to the primary clari- 
fiers 


Sludge Digestion 


Separate sludge digestion as accom- 
plished in this plant is conventional, 
with the addition of the Laboon 
Sludge Concentration Process. Sludge 
is taken from a hopper at the center 
of the primary clarifiers and flows to 
wells at the main pump building 
where it is pumped to the concentra- 
tion tanks and then to the digesters, 
or directly to the digesters where and 
if desirable. 

The sludge concentration tanks are 
designed to utilize the principle dem- 
onstrated by J. F. Laboon of Pitts- 
burgh, Pa. After the first three days 
of anaerobic action while being stored, 
the solids and the liquor of the raw 
sludge will separate, with the solids 
concentrating at the top and the sub- 
natant liquor at the bottom. The sub- 
natant liquor is then drawn-off and 
returned to the plant influent. The 
concentrated remaining are 
pumped to the digesters for comple- 
tion of the digestion. 

The digestion facilities of the old 
Irwin Creek Sewage Plant consisted 
of four 65-foot diameter tanks (three 
with floating covers) and the neces- 
sary heat exchangers, pumps and gas 
equipment. Experience at this plant 
indicated that only approximately 
16% of the total sludge is dried dur- 
ing the months of October to Decem- 
ber and that practically no drying is 
accomplished during the January to 
March period. Therefore, to provide 
additional capacity for digestion and 
storage of sludge, a new cover was 
added to the fourth tank and two new 
65-foot diameter tanks were con- 
structed without covers 

From the digesters the sludge is 
delivered to the drying beds, with the 
supernatant liquor being returned to 
the inlet end of the plant. The gas 
generated from the digestion process 
is used for heating the digesters, heat- 


solids 








ing the sludge concentration tanks, 
general plant heating and use in the 
laboratory. 


Use of Third Clarifier 


for Equalization 


Clarifier No. 3 was designed to be 
operated as a supplemental primary 
clarifier or as a storage tank to re- 
ceive peak loads for later feeding to 
the other plant units. There are two 
approaches to the problem of equal- 
ization of the treatment requirements 
ver the average day. These are, to 
equalize sewage flow and oxygen de 
mand load as nearly as possible. 

“The ratio of the average maximum 
BOD and flow to average minimum 
BOD and flow is 3.8 to 1.0 and 2.8 
to 1.0, respectively. On the other 
hand the ratio of average maximum 
oxygen demand to average minimum 
oxygen demand is 10.3 to 1. By prop 
er diversion, temporary storage and 
subsequent feed back of the influent 
sewage to the these ranges 
can be cut to about one-half.” 

This diversion is accomplished by 
the use of a pneumatically controlled 
sluice gate. With an increase in flow 
to the plant beyond a set point, the 
gate will raise. With a decrease, the 
gate will lower thereby allowing more 
sewage to be diverted into the holding 
clarifier during high flows and 
during low flows 

Because storage of sewage creates 
an anaerobic condition, a pumping 
station containing two circulating 
pumps and a small aeration tank al- 
lowing air to be applied to the sewage 
was incorporated into the design. Op- 
eration of these pumps results in the 
sewage being directed through the 
aeration tank and returned to the 
clarifier or to other plant units. 

\lthough the new plant has been 
in operation for only three months, 
the records for this period of time 
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FLOW DIAGRAM—Irwin Creek bio-activation treatment plant. 


have indicated extremely satisfactory 
results. On the average, 6 ppm 
B.O.D. and 6 ppm suspended solids 
are being discharged into the Creek 
with the plant efficiency ranging from 
96% to 98% 
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Everts to Direct 
Construction Grants Program 


Curtiss M. Everts of Portland, Ore 
gon, has been chosen to direct initial 
operation of the construction grants 
program authorized by the new Fed 
eral Water Pollution Control Act. Dr 
Leroy E. Burney, Surgeon General of 
the Public Health Service, announced 
the appointment. 

This act provides for grants of $50 
million during the current fiscal year 
to assist municipalities in the con- 
struction of sewage treatment works 
needed for pollution control and water 
conservation. The program marks a 
new step by the Federal Government 
to further local and State efforts to 
control pollution of streams and con 


serve the Nation’s diminishing supply 
of usable water. 

Mr. Everts, on leave from duties as 
chief sanitary engineer of the Oregon 
State Board of Health will assist the 
Public Health Service during the next 
several months in launching the new 
construction grants program. Mr 
Everts is also secretary and chief en- 
gineer of the Oregon Sanitary Au 
thority, and secretary of the Oregon 
\ir Pollution Authority 


Alabama Tech Now Offers 
M.S. in Sanitary Engineering 
Alabama Polytechnic Institute of 
Auburn, Ala., has recently established 
a graduate course in Sanitary Engi 
neering, leading to the Master of Sci 


ence degree or Master of Civil Engi 
neering (M.C.E.). 

\.P.I. operates on the quarter sys 
tem which permits enrollment at any 
of the four quarters The M.C.E. de 
gree can be won with four quarters 
of study. Any with a Bach- 
elor’s degree or its equivalent from 
university, 


pers mn 


an accredited college or 
who has an undergraduate grade av 
erage of “B” or better, may apply for 
admission to the Graduate School. 

Financial assistance is available in 
the form of tax-free graduate fellow 
ships, research and teaching assistant 
ships. 

For further information write Prof 
Theodore Jaffee, Dept. of Civil Engi- 
neering, Alabama Tech., Auburn 


\la 
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by JOHN H. MURDOCH, JR. 

Mr. Murdoch is Vice-President of American Water 
Works Co., Inc., and Chief Counsel of American Wa- 
ter Works Service Co., Inc., Philadelphia, Pa. He has 
prepared exclusively for Woter & Sewage Works this 


series of articles discussing water works law as it ap- 


plies to source of supply, water quality, and water 


distribution. 


Be‘tman Archive 


Ninth Installment—Concluded 


Legal Aspects of Water Fluoridation—Part II" 


T iE LEGAL ASPECTS of water fluoridation con 
sidered here will be limited to the legal and constitu- 
tional questions involved in the question of whether the 
program may be carried forward. Questions concerning 
legal responsibility for damages which might be suffered 
by a user of water to which the public water supply agen- 
cy has added fluorides are covered by earlier installments 
of these “Notes” under the subject of “LIABILITY FoR 
FURNISHING WaTER DANGEROUS TO HEALTH”, where 
the general principles are set forth. Of course, there will 
be no discussion here of the wisdom or lack of wisdom 
of artificial fluoridation of public water supplies although 
some of the quotations from court opinions touch on that 
matter. Legal questions rather than policy matters are 
the subject of consideration 


Chehalis, Wash. 
KAUL v. CITY OF CHEHALIS, 277 Pacific Re 
porter, 2d, 352; Decided by the Supreme Court of Wash 
ington, December 2, 1954; Rehearing denied January 
13, 1955 

Suit to enjoin city of Chehalis from fluoridating city 
water supply pursuant to ordinance. The Superior Court 
dismissed the suit and the plaintiff appealed. The 
Supreme Court held that the prevention and extermina- 


*Because of the justifiable length of this ninth installment it 
became necessary to publish Mr. Murdock’s contribution in two 
parts. Part 1 appeared in our September issue—The Editor 
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tion of dental caries was with the police power. * * * 

From the Opinion of the Court: “Appellant challenges 
the validity of Ordinance No. 653-A adopted June 25, 
1951, by the city commissioner of the city of Chehalis. 
The ordinance provides: 

“*That a source of fluoridation approved by the State 
Department of Health be added to the water supply of 
the City of Chehalis under the rules and regulations of the 
Washington State Board of Health, such addition to be 
administered in a manner approved by the State Director 
of Public Health.’ * * * * 

“In his memorandum opinion, the trial judge said: 
“The questions to be determined by this court are purely 
legal and constitutional questions, and will be dealt with 
only from that standpoint. It is of no consequence or im- 
portance whether I personally approve or disapprove of 
Huoridation.’ 

“With this we agree. Our discussion of the case will 
likewise be limited. * * * * 

“If the water is fluoridated, it will be necessary for 
appellant and all other users ‘to use it for domestic pur- 
poses including drinking, because there is no other 
practical source of supply.’ * * * * 

“Dental caries is neither infectious nor contagious. 
This, however, does not detract from the fact that it is a 
common disease of mankind. As such, its prevention and 
extermination come within the police power of the state. 
In State v. Boren, 1950, 36 Wash. 2d 522, 525, 219 P. 
2d 566, 568, 20 A. L. R. 2d 798, this court said: 
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“*The state, under its police power, has the right, and 
it is its duty, to protect its people in their health and 
general welfare. The very existence of government, as 
well as the security of the social order, depends upon this 
right. This is especially true as to the health of the 
people, which affects every man, woman and child within 
the state. * * * * 

“We find nothing in the ordinance which is in con- 
flict ‘with general laws’ or which detracts from the con- 
stitutional and statutory grants to the city to make and 
enforce local police, sanitary, and other regulations. Nor 
do we agree that the fluoridation is ultra vires simply 
because the police power is exercised through a municipal 
agency operated by the city in its proprietary capacity 

“Since the city acted in the exercise of its police power 
for the protection of public health to ‘prevent the intro- 
duction and spread of (this) disease’ among its citizens, 
the subject matter of this exercise of power, and its 
expediency, are beyond judicial control, except as they 
may violate some constitutional right guaranteed to ap- 
pellant. * * * *% 

“We fail to see, however, where any right of ap- 
pellant, guaranteed by the constitution, has been invaded. 
rhe instant situation is vastly different from one where 
appellant is required to take affirmative action and is 
subject to punishment for failure to act. The ordinance 
under consideration does not compel him to do anything ; 
it subjects him to no penalty. Liberty implies absence of 
arbitrary restraint. It does not necessarily imply im- 
munity from reasonable regulations imposed in the inter- 
est of the community. 

“In some sections of the country, fluoride appears as 
a natural element in water. When it appears naturally 1 
proportions not deleterious to health, would it be con- 
tended that the city could be forced to remove it? * * * 

“It would extend this opinion unduly to analyze in 


detail each of the cases cited by appellant. It is sufficient 
to point out that they fall into two categories, neither one 
of which changes the opinion already expressed. 


‘The first contains those cases where the courts have 
held it a valid exercise of the police power, for the pro- 
tection of public health, to prevent the introduction or 
spread of contagious or communicable diseases. Jacobson 
v. Massachusetts, 1904, 197 U. S. 11, 25 S. Ct. 358, 
49 L. Ed. 643, 3 Ann. Cas. 765 (compulsory adult vac- 
cination with penalty for refusal) and 155 Ind. 121, 56 
N. E. 89, 50 L. R. A. 64, 80 Am. St. Blue v. Beach, 
Rep. 195 (compulsory vaccination of children as a con- 
dition to entering or remaining in public school) are il- 
lustrative of appellant's first category of authorities. In 
the main, the cases are based upon the theory of ‘the 
pressure of great danger.’ From the cases of this type, 
appellant argues, that since the instant case involves a 
noncontagious disease, which does not present a grave 
and immediate danger to the public, and extension of 
the police power to the situation results in an invasion 
of his constitutional rights. 

‘This conclusion depends upon a refinement we are 
unwilling to make. Protection of public health includes 
protection from the introduction or spread of both con- 
tagious and non-contagious diseases. There is a direct 
and significant relationship between dental health and 
general bodily health of individuals. We find nothing 
in this jurisdiction which limits the police power, ex- 
ercised in the realm of public health, solely to the control 
as distinguished from noncon- 
under the police power, a 


of contagious diseases, 
tagious diseases. Further, 
health regulation may be an effective police measure, 
without the existence of some immediate public necessity. 
Superior Court, 1943, 16 


“State ex rel. Bolling v 


Wash. 2d 373, 133 P. 2d 803 (compulsory flag salute 
held ethene West Virginia State Board of 
Education v. Barnette, 319 U. S. 624, 63 S. Ct. 1178, 87 
L.Ed. 1628 (compulsory flag salute unconstitutional) ; 
and Pierce v. Society of Sisters of Holy Name of Jesus 
and Mary, (Pierce v. Hill Military Academy), 1925, 
268 U. S. 510, 45 S. Ct. 571, 69 L. Ed. 1070 (compul- 
sory attendance of all children at public schools held un- 
constitutional) illustrate the second class of cases upon 
which appellant relies. They are distinguishable from the 
instant case; They involve statutes requiring affirmative 
action by the individual, with a penalty for refusal to act 
Such is not the instant case. * * * * 

“Finally, neither the alliterative term ‘compulsory 
mass medication’ nor reference to the fluoridated wate 
as a ‘concoction’ describes the situation before us; nor 
does the possible opprobrium, which may flow from 
their use, overcome the police power. * * * *” 
(NOTE: Five Justices for 
Justices Dissent). 
Cleveland, Ohio 
KRAUS v. CLEVELAND, 116 N. E. 2d 779: Kraus, 
a Taxpayer, Appellant, v. City of Cleveland, et al., 
\ppellees. 163 O. S. 559; Certiorari denied by U. S 
Supreme Court, May 21, 1956. (No. 34190—Decided 
June 29, 1955) 


Judgment for City. Four 


APPEAL FROM THE CowrT Of APPEALS FOR CUYAHOGA COUNTY 


‘After public hearings thereon, certain ordinances and 
resolutions were passed and adopted providing for the 
fluoridation of such water, for the purpose of preventing 
dental caries. 

“Whereupon the plaintiff, appellant herein, brought a 
taxpayer's action, seeking a permanent injunction re 
straining the city and others, appellees herein, from ex 
pending money for the fluoridation of the water and from 
entering into any contracts therefore, to declare the reso 
lutions and ordinances unconstitutional and void and to 
declare void any contract already entered into. * * * * 

Quoted: “Matruias, J. Essentially, the plaintiff 
attacks the legislation on two grounds, first, that it 
infringes upon certain of his fundamental liberties, and, 
second, that it conflicts with certain statutes of the state 
and is beyond any power granted to municipalities by 
the laws and the constitution of Ohio. * * * 

“The basic question presented by this case is whether a 
municipality has the authority under its police power, in 
relation to public health, to add inorganic fluoride chem- 
icals to its water supply, where such addition will not 
and is not intended to have any effect on the potability, 
palatability or purity of such drinking water but has for 
its sole purpose the prevention of dental caries. 

‘The plaintiff contends that the prevention or treat 
ment of diseases of the teeth is a matter of private health 
and not of public health, and that the addition of fluoride 
chemicals to the water supply constitutes an invasion of 
his constitutional liberties to treat his health as he deems 
best, his right as a parent to safeguard the health of his 
children as he deems best, his right to be free from 
medical experimentations and his right of freedom of 
religion. 

‘The personal liberties granted by the Constitution, 
although broad and on the whole inviolate, are never 
theless subject to certain qualifications and restraints and 
are generally held to be subject to a valid exercise of the 
polic epower, * 7 * 

‘The objecting water user, while admitting that per 
sonal liberties are not wholly free from restraint, con 
tends that, for a valid exercise of the police power on the 
basis of public health, the subject matter of the regulation 
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must relate to contagious or infectious diseases, and that 
there must exist an overriding necessity. 

“In regard to this, it is sufficient to say there is no 
foundation in law for such a premise. An examination 
shows that laws relating to child labor, minimum wages 
for women and minors and maximum hours for women 
and minors have all been upheld on the basis of the police 
power in relation to public health. Regulations relating to 
control of venereal disease, blood tests for marriage li- 
censes, sterilization, pasteurization of milk, chlorination 
of water and vaccination have all been held valid as based 
m police power exercised in regard to public health 

“Clearly neither an overriding public necessity or 
mergency nor infectious or contagious diseases are the 
criteria which authorize the exercise of the police power 
in relation to public health. 

“That dental caries is a disease is not questioned, and 
its prevalence is well recognized, as is the fact that the 
health of the teeth bears a direct relationship to general 
physical health, * * * * 

“It is argued that the same result might be accom- 
plished by private dental care, and, since there is an 
alternative to public regulation, the police power may 
not be invoked. Although it is admitted that private care 
would be as effective, the record shows that there are 
not sufficient private dental facilities to perform the task. 
Under our modern existence the law must change and 
expand with mechanical and scientific progress. What 
did not concern public health yesterday, because of an in 
ability of science to cope with the problem at hand, may 
very well today become a matter of public health due to 
scientific achievement and progress. The use of fluorida- 
tion to prevent dental caries is an excellent example of 
this proposition. Science has discovered a method where 
by dental caries may be diminished. The prevalence and 
danger of such caries are well known and the only 
practicable application of such scientific knowledge is 
by treating drinking water with fluoride. Thus the 
problem of dental caries has of necessity become one of 
public health * * * * 

“It is clear from the record that the fluoridation of 
water for the prevention of dental caries has progressed 
far beyond the experimental period and has now become 
an established method. The facts that there are still 
differences of opinion as to its value and effect by a 
number of persons and that there are certain questions 
unanswered in relation to fluoridation do not make it an 
experiment. There are dissenters to many established and 
proved scientific practices which are accepted today 
Dissent to scientific method does not constitute such 
method an experiment, and plaintiff's contention that 
fluoridation constitutes experimentation is without 
foundation 

“Plaintiff's argument that fluoridation constitutes mass 
medication, the unlawful practice of medicine and adul- 
teration may be answered as a whole. Clearly, the addi 
tion of fluorides to the water supply does not violate 
such principles any more than the chlorination of water, 
which has been held valid many times. * * * * * 


‘To summarize: 

“T. Although dental caries does not constitute a con 
tagious or infectious disease, it is a disease so common 
and so widespread that it is a proper subject, in relation 
to public health, for a municipal corporation to act upon 
in the exercise of the police power. 

“II. The introduction of inorganic fluoride chemicals 
in its municipal drinking water does not constitute an 
infringement of the constitutional liberties of the citizens 
of such municipality or an excerise of power in contra 
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vention of the general laws in relation to adulteration or 
practice of medicine. 

“The judgment of the Court of Appeals is affirmed. 
Judgment affirmed. 

“Weygandt, C. J., Hart, Zimmerman, Stewart, Bell 
and Taft, JJ., concur.” 


New Castle (Pa.) Water Co. 


In THe Court oF 
County, Pa 


ComMMON PLeas OF LAWRENCE 


JACK M. GENKINGER, VICTOR W 
HOYE, AND CLINTON D. KEAGY NO. 1 

Py | eee | JUNE TERM 
CITY OF NEW CASTLE WATER | 1954 
COMPANY, A CORPORATION, AND 


DEPARTMENT OF HEALTH OF THE | IN EQUITY 
COMMONWEALTH OF PENNSYL- | 
VANIA 


ADJUDICATION 
Braham, P. J. March 4th, A. D. 1955 


This is an action in equity brought by three citizens 
against the water company to enjoin it from adding a 
compound of fluorine to the public water supply. The 
Commonwealth of Pennsylvania was allowed to in- 
tervene as party defendant. The Pennsylvania State 
Dental Society also sought to intervene as party de- 
fendant. This was not allowed but the Society was 
heard as amicus curiae. The plaintiffs were allowed to 
amend to show that they were acting on behalf of them- 
selves and all who might seek to join. * * * * 


FINDINGS OF FACT 
* * * * 


2. Fluorine itself is a poison and sodium silico fluoride 


is a highly toxic substance. It is not added to drinking 
water as a purifying agent but to prevent dental caries 
by strengthening the teeth of children under the age of 
twelve and particularly the enamel of the teeth. There is 
a method of applying fluorine to the teeth topically. 
*_ * * * 

4. Experience with fluorine in natural water has dem- 
onstrated that in excessive quantities, i.e., large in ex- 
cess of 1.2 per million, it would cause mottling of the 
teeth. 

5. There is no competent evidence of record to the 
effect that the consumption of water containing 1.0 to 
1.2 parts per million of fluorine will endanger public 
health or have any deleterious effect upon the human 
body. 

6. The evidence of competent witnesses who testified 
for defendant and the intervening defendants, as well 
as the public records as to the effects upon inhabit- 
ants of communities where water containing 1.0 or more 
parts per million has been consumed for extended periods 
of time, establish that the consumption of water contain- 
ing 1.0 to 1.2 parts per million of fluorine will not in any 
way endanger public health nor have any deleterious 
effect upon the human body. 

7. Treatment of dental caries through community 
water supplies containing 1.0 to 1.2 parts per million of 
fluorine has passed beyond the experimental stage and 
is now merely the application of known procedures, 
proven to be safe, to secure needed public health benefits. 

8. In 1953 the members of the medical and dental pro- 
fessions in New Castle, mindful of the aid in combating 
dental caries to be derived from the use of fluorine in the 
public drinking water, began agitating for its use here. 
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To this end the Lawrence County Medical Society and 
the Lawrence County Dental Society adopted resolutions 
favoring the use of fluorine here. The movement went 
further and the Council of South New Castle Borough, 
and the supervisors of Neshannock, Union, and Hickory 
Townships took action favoring the projects. 

9. Application was made to the defendant New Castle 
Water Company to add fluorine to the public water 
supply, whereupon the Water Company, acting on what 
it believed to be general public demand, on November 
16, 1953, filed a written application with the Department 
of Health of the Commonwealth of Pennsylvania for 
permission to do so. * * * * 

10. Prior to the filing of the application by the defend 
ant Water Company, to-wit: on July 9, 1951, the De- 
partment of Health of the Commonwealth had pro- 
mulgated a written statement of policy favoring the treat- 
ment of the public water supply with fluorine in terms 
of one part per million, * * * . The policy of the 
department was particularly adapted to public water 
works. It required a permit from the Department, the 
application for which must be accompanied by the written 
endorsement of the local health, medical and dental 
authorities. 

11. The application filed by the City of New Castle 
Water Company complied with the requirements of the 
Department. * * * * 

13. The Department of Health of the Commonwealth 
Pennsylvania did on November 7, 1953 authorize the 
New Castle Water Company to add sufficient silico- 
fluoride to the public water supply to bring the fluoride 
content of the treated water up to 1.0—1.2 parts per 
million. This was intended to be issued and was issued by 
the Secretary under his broad power to protect the health 
of the pec yple of the state. 

14. The defendant, City of New Castle Water Com 


pany, has charter power to supply water to the public in 
the city of New Castle, the borough of South New Castle 
and the townships of Neshannock, Union and Hickory. 

15. The defendant is treating the water supplied by 
it within its charter territory by the addition of sufficient 
sodium silicofluoride to bring the fluorine content of the 


finished water to 1.0 to 1.2 parts per million. * * * * 


19. Defendant is treating its water supply with sodium 
silicofluoride in response to a public demand expressed 
to it in resolutions recommending such action adopted by 
the governing bodies of each municipality in which the 
defendant serves. 

20. The defendant’s treatment of its water supply so as 
to produce finished water containing 1.0 to 1.2 parts per 
million of fluorine will in no way endanger plaintiffs and 
plaintiffs have failed to establish any injury to them- 
selves, either actual, threatened or even reasonably an- 
ticipated. 

21. Consumption of water containing 1.0 to 1.2 parts 
per million of fluorine greatly reduces the incidence of 
dental caries through its effect on children when their 
dentures are in the formative stages. 

22. The addition of fluorine to public water supplies 
so as to bring the concentration of the finished water to 
1.0 to 1.2 parts per million is an effective means of com- 
bating the public health problem created by the pre- 
valence of dental caries 


DISCUSSION 
This is a contest between three private citizens who 
believe that the addition of compounds of fluorine to the 
public drinking water is dangerous to the public health, 
on the one side, and the Water Company and the De- 


partment of Health of the Commonwealth of Penn- 





sylvania on the other, who defend the practice. The 
Pennsylvania Dental Society has appeared as amicus 
curiae and lends its support to the defendants. Plaintiffs 
have invoked the power of the court of equity to enjoin 
the water company from adding fluorine to the water. 
* * *A public utility company is being employed by 
the Department of Health to furnish medical treatment 
to the young of the Commonwealth in the hope of im 
proving the public health. Plaintiffs have furnished some 
evidence that the proposed treatment is of doubtful 
efficacy and of possible menace to the public health. 

The case comes within the spirit of the Act of June 
19, 1871, P. L. 1360, 12 P. S. 1315 which allows courts 
to hear the complaints of citizens regarding the conduct 
of corporations. The Water Company claims the right, 
as agent of the Commonwealth and local municipalities, 
to add a substance to the water which plaintiffs contend 
is deleterious to their health and the health of the public 
If this is true the defendant Water Company is com 
mitting a nuisance cognizable in equity: 4 Pomeroy’s 
Equity (5th) Ed. 1953; Sanderson vs. The Penna. Coal 
Co. 86 Pa. 401. Defendants argue that plaintiff's right 
is not a property right citing Andel vs. Duquesne Street 
Railway Co. 219 Pa. 635, 639. Plaintiffs have a contract 
status with the water company. They are customers and, 
perforce must be customers and as such have a right 
not to have harmful substances put in their water. 

Defendants argue that only the Attorney General has 
the right by quo warranto to bring the suit citing Croyle 
vs. Johnstown Water Co. 259 Pa. 484 and Citizens 
Electric Co. vs. Susquehanna Boom Co. et al. 270 Pa. 
517. But plaintiffs are not trying out some abstract 
right. They are seeking to determine whether this new 
thing may lawfully be done, to the detriment of their 
health, as they contend. This is historically and logically 
for the courts of equity. 

Having determined that the complaint of plaintiffs may 
be lawfully entertained in a court of equity, the court 
must next decide whether plaintiffs have been harmed 
or are likely to be harmed by the treatment of the water. 
Here the disadvantageous position of the plaintiffs as 
to matters of proof ust be noted. The problem is one of 
scientific principles and expert proof is required, a type 
of proof not readily available here. Plaintiffs produced one 
witness, Charles Elliott Perkins, the weight of whose 
evidence will be commented on later. The defendants had 
a number of expert scientific witnesses whose evidence 
was quite impressive. * * * * 

The overwhelming weight of the evidence is to the 
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effect that the treatment of drinking water in the pro- 
portion of one part or 1.2 parts to one million will have 
a very beneficial effect on the teeth of the young and may 
be done without danger to anyone. This is what the 
court finds from the evidence. * * * * 

Who is to determine whether fluoridation of water is 
to go forward as the great majority of scientific men 


? 


believe wise or is to be halted as the minority believe: 
Here enters what is believed to be the vital consideration 
in the case. The legislature has committed to the Depart- 
ment of Health and its Secretary the responsibility for 
making these decisions in the first instance. The language 
of the statute is clear and emphatic. The Act of 1905 
as amended (71 P. S. 1403 & 71 P. S. 76) empowers 
the Secretary 

“To protect the health of the people of the state, and to 

determine and employ the most efficient and practical 

methods for the prevention and suppression of disease.” 

Section 15 of the Act of 1905 as amended (71 P. S. 
1408) authorized the Department to make rules and 
regulations. The Act of May 24, 1927 P. L. 61, 71 P. S. 
1411 authorizes municipalities to cooperate with one 
another and with the Department of Health to enforce 
the health regulations of the Department 

In the oleomargerine cases, Powell vs. Com. of Penn- 
sylvania 127, U.S. 678, 32 Law. Ed. 253 affirming 114 
Pa. 265, the respective areas of the legislature’s authority 
and the court’s authority are stated as follows: 

‘The determination by the legislative body that a particu 

lar regulation is necessary for the protection and preserva- 

tion of health is conclusive on the courts except only to 

the limitation that it must be a reasonable determination, 
not an abuse of discretion and must not infringe upon 
the rights secured by the Constitution.” 
The power of the legislature to delegate this type of 
power to a board or commission is illustrated by the Milk 
Control Law where control of a whole industry, including 
the right to fix prices, has been turned over to a com- 
missioner: Rohrer vs. Milk Control Board 322 Pa. 257. 

Plaintiffs argue strongly that the principle of these 
cases does not apply because plaintiffs are being de- 
prived of a constitutional right to treat their own in- 
firmities. This claimed right like so many others in the 
modern world must give way to the exercise of the 
police power of the state for the public good. There are 
not enough dentists, say Dr. Teague and his staff, to fill 
all the cavities. Fluoridation of the water is the only 
practical method available to combat dental caries. The 
police power is the paramount power of government: 
Com. vs. Widovich et al., 295 Pa. 311. 

Is the treatment of the public water supply with 
fluorine an irresponsible experiment or a proper exercise 
of the police power of the Commonwealth? Russell A. 
league, Secretary of Health, testified that by licensing 
the defendant Water Company to add fluorine to the 
water he was taking what he believed to be the most 
efficient and practical means to combat the disease known 
as dental caries * * * * 

Rather, all the evidence shows a conscientious attempt 
to use the power of the Department of Health to improve 
the public health. The City of New Castle and the other 
municipalities involved have added their support to the 
movement. Whatever power they have to take action to 
improve the public health has been taken. The defendant 
Water Company, although disclaiming any private in- 
terest in the matter, has acted as agent for the govern- 
mental bodies in carrying forward the project. * * * * 

Plaintiffs’ contention that the action of the de- 
fendants in the case at bar is unconstitutional, because 
it applies to one class, and must be rejected. The disease 
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of dental caries must be attacked where the attack will 
be successful and so long as others are not harmed it is 
of no moment. * * * * 

The views of this court that the action here in review 
is a constitutional exercise of the police ‘power is sup- 
ported by all the adjudicated cases in the courts of last 
resort in the country. * * * * 

The police power is as wide as the widening needs of 
the people. The health regulations here involved rep- 
resents an intelligent and conscientious attempt to 
benefit the health of all people by the application of 
the latest techniques developed and approved by scien- 
tists ** * * 

PLeas Or LAWRENCE 


In Tue Court Or CoMMON 


County Pa. 


JACK M. GENKINGER, et al , - 
NO. 1 JUNE TERM 1954 


Before the Court in banc on 
Exceptions to Adjudication 


CITY OF NEW CASTLE 
WATER COMPANY 


OPINION 

Plaintiffs have filed some twenty-six exceptions to the 
adjudication ; but their main contention, raised by their 
20th exception, is that it was ultra vires for the Water 
Company to treat the water supply with fluorine. It is 
axiomatic that a corporation being a creature of the state 
has no powers except those conferred upon it by the 
legislature: Bangor Electric Co. Petition 295 Pa. 228; 
Citizens Electric Illuminating Co. vs. Lockawanna and 
Wyoming Valley Railroad Co. 255 Pa. 176. Generally 
it is only the state which has the right to proceed against 
a corporation for violation of the powers granted it by 
charter or for usurpation of pwers not granted : Corpora- 
tions 13 Am. Jr. page 1067. Par. 1147. The private citi- 
zen with only the right of every other citizen has no right 
to take legal action against a corporation on the ground 
that its acts are ultra vires; the Attorney General is 
ordinarily the one to act. In this state, however, the Act 
of June 19, 1871, P.L. 1360, 12 P.S. 1315, allows suit by 
private persons. The pertinent language is as follows: 

“In all proceedings in courts of law or equity of this 
Commonwealth, in which it is alleged that the private 
rights of the individuals or the rights of franchises of 
other corporations are injured or invaded by any corpora- 
tion claiming to have a right or franchise to do the act 
from which such injury results, it shall be the duty of 
the court in which such proceedings are had, to examine, 
inquire and ascertain whether such corporation does in 
fact possess the right of franchise to do the act from 
which such alleged injury to private rights, or to the 
rights and franchises of other corporations results, and if 
such rights or franchises have not been conferred upon 
such corporations, such courts, if exercising equitable 
power, shall, by injunction, at suit of the private parties or 
other corporations, restrain such injurious acts; and if the 
proceedings be at law for damages, it shall be lawful 
therein to recover damages for such injury as in other 
cases. 

Plaintiffs have relied upon the contention that the acts 
of the Water Company were ultra vires and the defend- 
ants have constantly countered with the contention that 
only the Commonwealth has the right to raise the ques- 
tion. The problems now appears in a different light. The 
trial judge allowed plaintiffs to challenge the legality of 
the procedure because of their contention that their lives 
and health were in danger because of the treated water. 
Now the Court has found that no such danger exists. 
Does the Court have the right or is it under a duty to 
enjoin the treating of the water with fluorine, not because 
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the treated water is dangerous but because the conduct 
of the Water Company is alleged to be ultra vires. 

The rule that the Act of 1871 authorizes the court to 
make an inquiry to determine whether the plaintiffs have 
suffered actual damage but, lacking such damage, does 
not authorize the court to proceed and decide those mat- 
ters of general concern with which the attorney general 
is presumed to be particularly aware, applies with great 
force in this case. The action of the Department of Health 
and of the Water Company has been taken in the exercise 
of the police power. A large area of governmental policy 
is involved. If the power of the corporation to carry out 
the directions of the health department is to be challenged 
as ultra vires it should be at the suit of the attorney 
general. * * * *” 

Some Answers to Questions Submitted to the Author 

Question 1—In what respect, if any, is there a different 
status for privately owned and municipally owner water 
utilities ? 

Answer 1—As respects the matter of fluoridation there 
is little, if any, difference in status. Where a water utility 
is municipally owned the municipality acts in its pro- 
prietary capacity when it operates the water works sys- 
tem. The water system has no legislative powers and so 
could not enact such a police power law as would be re- 
quired to force fluoridation on unwilling customers. The 
local municipal legislative body, acting on a governmental 
capacity, or a public health agency, if properly em- 
powered by the state, could adopt the required ordinance, 
resolution or order and require the water system to act 
under it. Here the water system owned by the munici- 
pality would be acting as the agent in carrying out a 
legislative mandate enacted under the police power. Es- 
sentially the same is true with respect to a privately 
owned water utility. It likewise acts as the agent of the 


issuer of the order or, perhaps, as an entity required to 
obey a valid police regulation. (See case of City of New 
Castle Water Company, reported herein ) 

This brings up the matter of ultra vires. Note the 
opinions of the courts in several of the cases cited to the 
effect that fluoridation is not contamination, is a modern 
development of recognized value to public health and 
that fluoridation ordinances are valid police power enact 
ments. Could either a publicly or privately owned water 
system be held to be acting beyond its corporate powers, 
if in carrying out its original function it incidentally and 
without interference with its original function, performed 
and added function required of it by constituted author 
ity? The answer is—NO, the system would not be 
guilty of an ultra vires act.” 

Question 2—Is fluoridation a governmental function 
a police power in the interest of the majority, or is it a 
proprietary function in the case of a private water 
company £ 

Answer 2—The enactment of a fluoridation statute, or 
resolution or order of a regulatory body, would be a 
governmental function. The act of fluoridating the water 
supply for the agency—public or private—would be a 
proprietary function. 

Is fluoridation treatment constitutional ? 
Yes, unless the enactment on which it is 


Ouestion 3 

Answer 3 
based is improperly drawn. 

Question 4—Is it medication or is it water fortification 
with trace elements ? 

Answer 4—This is not a legal question. However, 
from a legal standpoint it is immaterial what fluoridation 
is if its use does accomplish a beneficial public health 


result. (See Dowell v. City of Tulsa, supra.) 





Francis Friel New 
ASCE Vice President 

Francis S. Friel, President of Al 
bright & Friel Inc., Consulting Engi 
neers of Philadelphia, has been elected 
Vice President of the American So- 
ciety of Civil Engineers. He was in- 
ducted into office at the annual meet- 
ing of the Society 


fj 


Mr. Friel is the immediate past 
President of the American Institute 
of Consulting Engineers. He is the 
chairman of the United States Com- 
mittee on Large Dams of the Interna- 
tional Commission on Large Dams, 
and he has represented the United 
States at meetings of this group in 
Stockholm, Sweden; Bombay, India ; 
Paris, France and Lisbon, Portugal. 
He is also the the immediate past 


President of the Pennsylvania Section 
of the American Water Works As 
sociation, and in 1947, he was Pres- 
ident of the Federation of Sewage and 
Industrial Wastes Association. 

In addition to his professional ac- 
tivities, he is also a member of the 
State Registration Board for Profes- 
sional Engineers in the Common- 
wealth of Pennsylvania. 


Manual on Low Dams 


\ ‘Manual for the Design of Low 
Dams” for small water-storage proj 
ects is available from the Supt. of 
Documents, Washington, D. C. 

This movement for small dam de 
sign represents a probing of interests 
and efforts of Federal Agencies con- 
cerned with small dams. Types of low 
dams covered are earth and rock-fill 
dams, concrete and masonry, gravity 
dams, single-arch dams, buttress 
dams, timber dams. This volume of 
431 pages (illustrated) covers con- 
struction, operation and maintenance, 
as well as information on associated 
subjects. 

Copies may be purchased at $2.75 
in cloth binding by remitting to the 
Supt. of Documents, Washington 25, 
D. C. 


Lawrence Waterbury 
Opens Engineering Office 


Lawrence E. Waterbury has re- 
tired as general partner from the en 
gineering firm of Parsons, Brinker 
hoff, Hall & MacDonald and has es 
tablished his own consulting engi 
neering office at 26 Broadway, N. Y. 
City. Mr. Waterbury will, however, 
continue to serve his former firm as 
consultant while conducting his own 
personal practice. 
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“SO, the Mayor sent you down to work 
on my Sewer Maintenance Crew, did he!" 
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74th Annual Convention 


\IN, RAIN, RAIN and more 

rain failed to dampen the spirits 
ot 643 persons who registered at the 
NEWWA meeting held September 
16-20 at the Mt. Washington Hotel, 
Bretton Woods, N. H. On only one 
of the four days did the sun shine and 
except for a few hardy golfers, most 
of the registrants spent their time in- 
doors, listening to technical sessions, 


sleeping, playing cards, eating (and 


Supt., Water Dept. Brookline, Mass ; 
Peter C. Karalekas, Chief Engr., 
Muni. Water Works, Springfield, 
Mass 

Treasurer: William P. Melley, 
Water Commissioner, Milton, Mass. 

Secretary: Joseph C. Knox, Secy., 
New England Interstate Water Pol- 
lution Control Comm., Boston, Mass. 

Editor: George C. Houser, Brook- 
line, Mass. 


Officers 


President 


cd 4 


what meals) and visiting at the many 
manufacturers’ hospitality rooms. 

On the one clear day when the top 
of Mt. Washington could be seen, 
there was a considerable amount of 
business for the famous cog railway 
which ran extra trains to accommo- 
date the water works people. Evenings 
were given over to a square dance one 
night, entertainment and dancing a 
second night, and a cocktail party, 
banquet and dance the third night. 
The cocktail party was given by the 
Water & Sewage Works Mfrs. Assn 


New Officers 


\s is customary at the annual 
NEWWA banquet, the new officers 
were announced and presented as fol- 
lows 

President : Edward L. Tracy, Chief, 
Envir. San., State Dept. of 
Burlington, Vt. 


Bur. of 
Healt'a, 

lst Vice President: George G. Bo 
gren, Partner, Weston & Sampson, 
Consulting Engineers, Boston, Mass. 

2nd Vice President: Clarence L. 
\higren, Asst. Supt., Water Works, 
Manchester, N. H. 

Directors: W. A. Gentner, Water 
Bureau, Metropolitan District of 
Hartford, Conn; Kenneth W. Robie, 


Ist V. Pres. 2nd V. Pres. 


Ahigren 


Honors and Awards 

The Dexter Bracket Memorial 
Medal was presented to Thos. R. 
Camp and Darrell A. Root, Cons. 
Engrs. of the firm Camp, Dresser 
and McKee in Boston, for their joint 
paper “Determination of Charges for 
Public Fire Protection” published in 
the Jour NEWWA in March, 1955. 
This is the second Dexter Bracket 
Medal which Mr. Camp has won and 
this year; he was also awarded the 
Rudolph Hering Medal of ASCE for 
his paper on “Flocculation and Floc- 
culation Basins”’. 

The Annual Commemorative 
Award was made, in memory of 
George C. Whipple, to Richard S. 
Woodhull, San. Engr., Conn. State 
Board of Health, for his paper on 
“Tastes and Odors in Connecticut 
Water Supplies”. 


Business Meeting 

Membership has now climbed to 
1122 and the circulation of the Journ- 
al is 1387, according to the report of 
the Secretary. Continued increases in 
the cost of publishing the Journal and 
increases in other operating expenses 
again made it necessary to prepare a 
deficit budget. For this reason, the 
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Finance Committee proposed that the 
dues be raised, an action which will 
be considered by the Executive Com- 
mittee. 


St. Lawrence Project 

Wm. P. Hall, Vice Pres., Charles 
T. Main, Inc., Boston, Mass., pre- 
sented an illustrated talk on the Sr. 
LAWRENCE POWER Project. Mr. 
Hall reviewed the history of this great 
project and pointed out that there are 
two parts to the undertaking, power 
development and navigation. The sea- 
way part of the project is a separate 
undertaking being financed by the fed- 
eral governments of the United States 
and Canada, to be repaid by tolls. 
The power project, however, is a joint 
venture of the Power Authority of 
the State of New York and the Hy- 
dro-electric Power Commission of 
Ontario. The power project is fin- 
anced by $335,000,000 of bonds. Since 
interest on the bond issue runs from 
$1 to 1.5 million a month, construc- 
tion time is important. 

By means of slides, Mr. Hall 
showed various stages of construction 
of several dams and how these units 
would fit into the ultimate plan. For- 
tunately for power production, the 
flow in the St. Lawrence River is 
fairly constant, varying, over a period 
of years, only +10 per cent from an 
average flow of 252,000 cfs. 


Three R's 

Harry A. Faber, Research Coordi- 
nator, Div. of San Engng. Service, 
Public Health Service, Washington, 
D. C., spoke on the THREE R’s oF 
SANITARY ENGINEERING—RE- 
SOURCES, RESEARCH, AND RESULTS. 
Mr. Faber called attention to the 
dwindling water resources in this 
country, remarking that by 1975 we 
may be using 90 per cent of the water 
that can be developed economically. 

Civilization is bound to pollute 
rivers and we may soon overtax this 
resource. One of the largest problems 
now looming on the horizon is that 
of radioactive wastes. From the atom- 
ic power plants to be built by 1964 we 
may expect 90 mil gal of radioactive 
wastes. Dilution alone will not reduce 





the radioactive value to the maximum 
permissible limits. 

Mr. Faber did not predict that we 
could not or would not solve this 
problem, but he did say a shortage of 
brain power in sanitary engineering 
made the problem that much more dif- 
ficult to solve. Inasmuch as sanitary 
engineering embraces such a wide 
range of sciences, there is a big prob- 
lem of training scientists. Low sala- 
ries in the sanitary engineering field 
fail to attract even a fair share of 
scientists ; furthermore, when it is 
realized that of every 1000 children 
entering primary schools only 30 ever 
become college graduates in science 
and engineering. Thus this resource 
is extremely limited since only a very 
small percentage of these 30 enter 
sanitary engineering. We need not 
only more students entering science 
and engineering but higher salaries 
to attract those scientists and engi- 
neers to sanitary engineering. 

In the matter of research, the limit- 
ing factor is brain power or the num- 
ber of trained brains devoted to 
sanitary engineering research of all 
kinds including fundamentals, applied 
research, engineering development 
and process design. One of the sources 
of help in research is the U. S. PHS 
with its Sanitary Engineering Center 
at Cincinnati, its field programs, its 
training programs, and its research 
grants. 

Mr. Faber said there are five types 
of research being conducted at the 
Robt. A. Taft Sanitary Engineering 
Center. These are 1) Chemical, bac- 
teriological, and virus pollution of 
water, 2) new types of chemical 
wastes reaching streams, 3) develop 
ment of more effective means of treat 
ment, 4) radioactive waste disposal 
and 5) evaluation of the pollution load 
on the capacity of water treatment 
plants. 

The Public Health Service began 
its research grant program in sanitary 
engineering in 1947 with a total of 
$66,000; in 1955 the grants totalled 
$570,000, but this rate of increase has 
lagged far behind research grants in 
other fields through the Nat. Insts. of 
Health. Mr. Faber gave some statisti- 
cal data, not only to show this lag 
but to indicate the number, location 
and type of projects under way in 
sanitary engineering. 

In New England, 26 projects have 
received support, seven are now under 
study and-four of these deal with 
water supply or water pollution. In 
the past 10 years there have been $10 
million spent on 120 projects at 60 
institutions in 30 states. 

Results of research are not only 
important but are highly valuable. 
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Research is big business in the United 
States. For each $100 spent on re- 
search there is a return of $2500 to 
$5000 each year for 25 years. Furth- 
ermore, we recognize that the practi- 
cal methods of water treatment today 
are based on fundamental studies of 
40 years ago. 

Mr. Faber concluded by mentioning 
several results of recent and current 
studies, particularly the studies at the 
Ill. State Water Survey on the effect 
of water treatment on distribution 
systems ; at the Mich. State Univ. on 
solubility and toxicity of metals; at 
the Univ. of Florida on coagulation ; 
and at the Univ. of California on the 
harvesting of algae from waste treat- 
ment. 


Vertical Pumps 


D. T. Johnstone, Mgr., Turbine & 
Propeller Pump Sales, Fairbanks, 








Treas. Secy. 

W. P. Melley J C. Knox 
Morse & Co., Pomona, Calif. 
sented an illustrated paper on APPLI- 
CATION AND USAGE OF THE MODERN 
VERTICAL Pump. He set the theme of 
his talk when he said “For the past 
20 years, there has been a trend to 
ward the usage of vertical turbine, 
propeller and mixed-flow propeller 
pumps for applications previously 
considered as horizontal centrifugal 


pre- 


application.” 

Originally the vertical turbine 
pump was developed for deep well 
use, but now it is being used for many 
other applications. Principal reasons 
for this rise in popularity are these 
five characteristics : 

1) A steeper head-capacity curve 
with a corresponding non-overloading 
horse power curve. 


2) Simplification of alignment and 
foundation problems in installation. 

3) Lateral space saving, resulting 
in reduced overall station costs. 

4) Flexibility by multi-staging for 
head variation. 

5) Complete elimination of primary 
problems. 

The remainder of Mr. Johnstone’s 
talk was devoted to the current con- 
struction details of the modern turbine 
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pump with particular reference to the 
three principal components. These 
components are (1) the discharge 
head with driver mounted thereon, 
(2) the column and drive shaft as- 
sembly connecting the discharge head 
to the pumping element, and (3) the 
pumping element consisting of im- 
pellers and diffuser bowls submerged 
in the fluid. Slide illustrations were 
used to point out particular details. 


Submersible Motors and Pumps 


John E. Hawkes, Chief Engr., 
Fairbanks, Morse & Co., Pomona 
Works, Pomona, Calif. read a paper 
on APPLICATION AND OPERATION OF 
SUBMERSIBLE MoToR AND Pump. He 
pointed out that the submersible 
motor has removed the depth obstacle 
to pumping equipment and makes new 
sources of water available, because the 
submersible motor converts electrical 


Awardee Program Chm. 

K Zame Ken F. Knowlton 
power to mechanical power under 
water. 

The primary problem is to protect 
the electrical components while simul 
taneously providing suitable motor 
bearings. By means of illustrations, 
Mr. Hawkes described the details of 
three successful approaches to the 
-ubmersible motor in the United 
States. These three motor construc- 
tions are the oil-filled motor, the wet- 
stator motor and the dry-stator motor. 

\ll these incorporate sleeve type 
radial bearings, tilting pad type thrust 
bearings and at present are limited 
to squirrel cage induction type mo- 
tors. Basically, the pumping element 
must first meet the head and capacity 
requirements of a given job. Semi- 
open impeller construction is favored 
by some manufacturers because, in 
general, it will produce more water 
for a given size pump and total pump- 
ing head, but it also has the ability to 
handle solids without “sand-locking” 
during successive start-stop opera- 
tions and to withstand wear. 

After presenting the details of 
various designs of submersible pumps 
and motors, Mr. Hawkes discussed 
plication advantages of this type of 
pump. In particular he mentioned ad- 
vantages for deep settings, crooked 
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wells, usage of full motor output, ease 
of installation, surface appearance and 
lack of noise, and maintenance reduc- 
tion. He closed his talk with com- 
ments on starting and control meth- 
ods, lightning protection, low water 
level cut offs, time delay relays to 
prevent cycling damage, and pressure 
and other control switches 


Supervisory Control 


Russel H. Babcock and Robt. E. 
Burrell, Engineers, The Foxboro Co., 
Foxboro, Mass. presented an illus 
trated talk on SUPERVISORY CONTROL 
Systems. Mr. Burrell talked about 
the importance of telemetering, the 
types of channels used; the advan- 
tages of D.C. transmission over A.C. ; 
multiplexing or the sending of more 
than one signal over a single channel. 

There are two types of signals; 
time-sequential and frequency-simul- 
taneous or audio-tone. The former 
requires a switching unit and can not 
easily transmit in two directions ; the 
latter can send several signals at the 
same time in two directions. The fre- 
quency-simultaneous system uses one 
voice channel of 300 to 3000 cycles 
per second. Individual signals are 
spread 120 cycles apart to avoid inter- 
ference 

Mr. Babcock spoke specifically on 
the application of supervisory remote 
control and illustrated the various 
applications of pump and level con 
trol by slide illustrations 
of actual made by the 
Foxboro Co 


means of 
installations 


Cast lron Pipe Specifications 

Thos i Wolfe, Man Lirector, 
The Cast Iron Pipe Research Assn., 
Chicago, Ill. gave a talk on CURRENT 
SPECIFICATIONS FOR Cast [RON PIPE 
AND How To Orper TO SPECIFICA- 
rion. Mr. Wolfe reviewed the history 
of specifications for cast iron pipe, the 
first of which was developed by the 
New England Water Works Assn. in 
1902. The ASTM standards followed 
in 1906 and the first AWWA stand 
ards appeared in 1908. These all 
pit cast pipe. In 1926, 
Federal specifications included centri- 


covered only 


fugally cast pipe. The original design 
formulas did not include trench load- 
ing, etc. but indeterminate factors of 
safety were sufficient 

In 1926 the American Standards 
\ssociation created Committee A21 
with Thomas H. Wiggen as Chairman 
and the present standards have been 
developed from thirty years work of 
that committee, which was composed 
of both users and producers with the 
users in the majority. 
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Program 


Since the present ASA specifica- 
tions are keyed to how the pipe is 
laid, Mr. Wolfe showed slides illus- 
trating the four laying conditions: 

A. Flat-bottom trench, without 

blocks, untamped backfill 

B. Flat-bottom — trench, 

blocks, tamped backfill 

C. Pipe laid on blocks, untamped 

backfill 

D. Pipe laid on blocks, tamped 

backfill 

Specifications are not only keyed to 
these four basic conditions but also 
depth of cover whether it be 3% ft., 
5 ft. or 8 ft. Size, thickness, outside 
diameter, weight per foot, are stan- 
dardized according to working pres- 
sure under each of these four laying 
conditions. 

The new ASA standards cover pit 
cast pipe, centrifugally cast in metal 
molds, sand lined molds, short body 
fittings, mechanical joint pipe and ce- 
ment lined pipe. Mr. Wolfe said that 
to choose pipe, follow these steps: 

l- Pick the working pressure. 
Determine the laying condition. 
Determine the thickness re 


without 


)? 
> 
d 


quired 

4- Determine the 
der the pipe 

Che new standards have the same 
number of classes as the old standards 
ond the same outside diameter speci- 
fications. If engineers wish they may 
order the pipe to meet the worst 
possible conditions of laying or they 
can order the same thickness of pipe 
as previously used. Some buyers still 
buy with the safety factor of a 
slightly thicker pipe than the speci 
fications indicate necessary. 

In answer to a question, Mr. Wolfe 
said that the new Federal Specifica- 
tions are the same as the ASA Stand- 
ards. Paul Howard, Cons. Engr. of 
boston stated that he had ceased to 


cl iss no and or 


specify inspection by an outside agen- 
cy (other than the manufacturer’s 
own inspection) because it increased 
the price of the pipe and did not 
iisure any better pipe. Actually, to- 
day, the suppliers comply with ASA 
Specifications regarding inspection 
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and the buyer can have confidence in 
such inspection. 


St. Johns, N. F. Water Supply 


Robt. D. Mitchell, Partner, Mal- 
colm Pirnie Engineers, New York 
City, gave an interesting illustrated 
account of the Water SUPPLY OF 
St. Jouns, NEWFOUNDLAND. He ex- 
plained the topography of the island, 
the old supply, and the development of 
a new supply. Since most of the city 
is composed of old frame houses, the 
need for fire protection is great. High 
per capita consumption on flat rates, 
leaking mains, and a growing com- 
munity underlined the need for im- 
proving and expanding the system 
and source of supply. 

The plan developed and now under 
way included leak surveys and main 
repair, complete metering, chlorina- 
tion of the distributing reservoir, and 
construction of a new dam on a small 
lake to increase the source of supply 
by some 25 per cent. 


Distribution System Survey 

Frances N. O'Hara, Supt. of Pub. 
Wks, Arlington, Mass. told of a 
PRESSURE AND VOLUME SwuRVEY, 
ToWwN OF ARLINGTON, Mass. It was 
following a big fire that the decision 
was made to determine the fire pro- 
tection capacity of the town’s water 
system. The survey undertook to de- 
termine areas where water supply was 
insufficient, how much water was 
available, main sizes, hydrants, etc. 
Twenty-one districts were surveyed. 
Three areas were found to be quite 
deficient. Recommendations were 
made to clean mains and instal! new 
fire hydrants, both of which were 
due. In order to maintain the clean 
conditions of the mains, a program 
was started to add Calgon to the 
mains. 


Net Work Analyzer 

Victor A. Appleyard, Chief of Wat- 
er Operations, Water Dept., Philadel- 
phia, Pa. explained the Use oF Pipr- 
LINE NETWORK ANALYZER AT PHIL- 
ADELPHIA. Mr. Appleyard opened 
his paper with a thumbnail sketch 
of the Philadelphia Water Works and 
of the specific multi-million dollar im- 
provement program for the next five 
years. 

These improvements include re- 
building all filter plants, replacing 
some pumping stations, additional 
storage facilities, additional trunk 
main capacity in existing built up 
areas, new trunk mains, as well as 
grid systems in newly developed areas, 
plus a cleaning and lining program 





to rehabilitate the older parts of the 
distribution systems. 

With this active program of distri- 
bution system reinforcement and im- 
provement the use of the Mcllroy 
Network Analyzer appeared to be a 
must. An experimental use of the 
Cornell University Analyzer showed 
the value of the device so one was 
purchased and installed in  Phila- 
delphia. 

Mr. Appleyard explained briefly the 
original development of the analyzer 
and the principle on which it works, 
namely that the flow of electricity fol- 
lows the same pattern of “head loss” 
as water flowing through a pipe; i.e. 
loss of head varies as the 1.85 power 
vs. flow. Since the analyzer is only 
as good as the information fed into 
it, it is necessary to obtain the best 
data possible. 

Mr. Appleyard showed slides of the 
analyzer at Philadelphia, explained its 
operation, and told of a specific case 
in Philadelphia concerning a new 
residential, commercial and light in- 
dustrial area. As a result of this study, 
in approximately two weeks, the final 
design used smaller pipe than con- 
templated, thus saving $350,000. 

Another use of the Analyzer is for 
operating problems and Mr. Apple 
yard explained how the device was 
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used in planning a cleaning and lining 
program in one high service district. 
Another use for the benefit of the 
Operation Department, is to analyze 
a weak part of the distribution system 
under normal performance and under 
maximum load conditions 


Maintaining Pipe Line Coefficients 
Wm. D. Monie, Chief Engineer, 
and Harold B. Scales, Chemist, Port- 
land Water District, Portland, Me. 
presented a paper on MAINTAINING 
Pree Line COEFFICIENTS (C) AFTER 
Main CLEANING. Mr. Monie de- 
scribed the system studied, some 8000 
{t. of main between a booster station 
and an elevated storage tank for one 
section of the system. The “C” value 
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was only 50 to 56. Four thousand 
feet of the line were cleaned and the 
“C” value went to 122. 

To maintain this high value, a pro- 
gram of regular and continuous ad- 
dition of Calgon was adopted. For 
the first two weeks 7 ppm of Calgon 
and 6 ppm of T glass were added, 
then the dosage was reduced to 5 
ppm. A study was made of iron 
pickup in the line through which 
water was pumped only 5 hours a day. 
In effect the line was a dead end for 
19 hours a day. Iron pickup averaged 
0.1 ppm per hour. By changing the 
pumping schedule, the dead end time 
of the line was reduced and although 
the total iron pickup was about the 
same, the concentration of iron did 
not reach undersirable values. 

On the basis of this study for sev- 
eral months, the whole line was 
cleaned and now has a “C” value of 
122 and the pumping head required 
i. 43 ft. less than before. The iron 
loss is calculated to be 0.012 Ib per 
foot per yr, as long as Calgon is 
added. Mr. Monie said that if the co 
efficient “C” did not drop below 100 
in ten years, he would consider the 
operation a success. At the present 
time, Monie and Scales are highly 
pleased with the results of the pro 
gram 





"Water is Too Cheap" 


John Murdoch, Jr. of Philadelphia 
(a regular and valued contributor to 
this magazine) presented arguments 
in a well developed and realistic man- 


ner before the American Water 
Works Association to prove that pub- 
lic disregard for the real worth of 
water is basically due to the fact that 
water utilities have never charged 
enough for water service to make the 
average citizen appreciate water as 
he does electricity and gas—lesser 
important commodities supplied by 
public utilities. 

Mr. Murdoch decried the fallacy 
of the boast by water works man- 
agers that “Water is cheaper than 
dirt!”. He lamented this kind of 
salesmanship and its poor psycho- 
logical effect on the public. 

Murdoch’s_ spirited address re 
ceived more attention in the national 
press (wire services) than any other 
presentation during the A.W.W.A. 
convention in St. Louis. We have no 
doubt but that Murdoch’s pointed 
talk had some influence on the St. 
Louis Council which a few days later 
voted a pay increase to the water 
works management and water depart- 
ment employees. 

We were reminded of the fact that 
“Water is too cheap” when noting 


the following in an article in a little 
magazine enjoying nation-wide dis- 
tribution to policy holders in a very 
large general insurance company. The 
article captioned “A Penny Saved 
May be a Dollar Spent” contained 
the following commentary as an ex- 
ample of so called expensive savings. 

“Next time you drop a coin into your 
bank ask 
cost to put it 


piggy yourself how much 


actual cash it there. Is 

it the 5c you saved on your water bill 
by paying a plumber $5.00 to fix that 
leaking fixture?” 

We can only presume that the writ- 
er of this story was thinking of the 
boast of the water works industry 
“Water delivered into your home 
costs less than 5c a ton!” or “Water 
is cheaper than dirt!” 

Yes, John Murdoch is so right 
when he proclaims that what ails the 
water works industry (and always 
has) is the one underlying obstacle to 
progress “Water Is Too CHeap!” 


Linton Now Two 
Directors in One 

W. T. (“Bill”) Linton of Colum 
bia, S. C., who since 1951 has been 
Executive Director of the South 
Carolina Water Pollution Control 
\uthority, has recently been made 


Director of the Sanitary Engineering 
Division of the S. C. State Board of 
Health in addition to his duties as 
director of the Pollution Control Au 
thority. 

Mr. Linton, a native of Greensboro, 
Georgia, received his B.S. degree in 
Civil Engineering in 1928 and his 
M.S. degree in Public Health from 
Columbia University in 1945. His 
professional career began with the 
S. C. Highway Dept. from 1928 to 
1943. In 1943 he joined the Sanitary 
Engineering Division of the S. C 
State Dept. of Health. In 1951 he was 
appointed Executive Director of the 
newly created S. C. Water Pollution 
Control Authority. On July 15, 1956 
he was appointed Director of the 
Sanitary Engineering Div. of the 
S. C. State Dept. of Health and 
henceforth will serve in the dual ca- 
pacity in charge of all State activities 
pertaining to water supply, sewage 
treatment and industrial pollution 
control. 

Sounds like a most logical consoli- 
dation of the two offices which of 
their nature must be over-lapping to 
a large measure. - 


- , 





If you wint“to be triumphant, try 
adding some “umph” to each try. 
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An open letter from one superintendent to another 


Dear Bill 


Some months ago I got to dreaming about what our 
business might be like in the next ten, twenty or thirty 
years. Oh, I know it’s going to be bigger because there 
will be a lot more people—predicted at 200 million or 
more by 1975—and the water use per capita will be 
greater by far than today. Some experts predict 150 
gallons per capita per day for domestic use alone—and 
then there’s the growing industrial use. Yes, there's 
no doubt about it, we’re going to have to pump and 
treat a lot more water and treat and dispose of a lot 
more sewage. That means bigger plants and longer dis- 
tribution systems and larger and longer sewers—but, 
what other changes are in store for us? 


| Asked Some Questions 

The more I thought about the future, the more | 
wondered what other people in the business thought. So 
I sat down and wrote to thirty men whom I believe to 
be present day leaders in the field. Twenty four replied. 
Included in the list were consulting engineers, educators, 
water and sewage works superintendents, editors, state 
and federal public health engineers, equipment manufac 
turers and technical association secretaries. 

I asked two basic questions: (1) What equipment 
developments and research are most needed in water 
works and in sewage works? (2) What equipment or 
process development do you expect to see in the next 
ten years? 

For the most part, those persons who replied did not 
differentiate between what is needed and what is to 
be expected. I had the impression that if they thought 
some development is needed, they also believe that it 
will come to pass, but they hesitate to say how soon. 

The men who replied to my questions had many ideas 
and their letters covered topics and subject matter from 
management to laboratory techniques 


For Water Works 

In the field of water works management you can look 
for several current trends to continue. Water works men 
and management will become more safety minded and 
the safety records for the industry will improve. 

There will be more trained engineers entering the 
water works business and the general caliber of em- 
ployees throughout the industry will improve. That, of 
course, will mean that higher salaries will be paid. To 
meet these increased employee costs as well as other 
charges there will be increased rates based on realistic 
appraisal of the service. Service to the public will be 
improved and the era of “too cheap water” will finally 
end 

\lmost certain to come are demand rates based on 
some new type of demand meter. There will be more 
efficient office operations through office mechanization 
and mechanization will be more evident in both construc- 
tion and maintenance. One other thing—the amount of 
non-revenue water will be reduced through better leakage 
control. 

When it comes to source of supply we can look for 
increased use of treated sewage effluents for ground 
water recharge or re-use by industry. We can. also 
expect to see an economical process for desalting sea 
water and its wide adoption along the sea coasts par- 
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ticularly for industrial supplies. We may see a return to 
the idea of the ancient Roman aqueducts. We already 
have a few canals in this country to transport water from 
one area to another and we may have more canals or 
large transmission lines from distant sources of supply 
to water deficient areas. 

We can look forward to smaller more compact treat- 
ment units, improved treatment for coagulation, disinfec- 
tion and tastes and odors, better pre-treatment prepara- 
tion and clarification, higher filtration rates. We can ex- 
pect new filtration systems such as micro-straining and 
diatomite filters probably in combination. We can also 
expect more butterfly valves in water plants, improved 
corrosion control through protective coatings. Above 
all look for more automation, for automatic operation is 
definitely coming although at the moment we need new 
and improved sensing elements for automatic control. 

Other things to come are plastic linings for mains, 
plastic pipes for services, and automatic control of the 
distribution system to provide water where it is needed 
at any instant. In the laboratory we'll have a new index 
organism, improved rapid bacteriological methods and 
more analysis by instruments. 


For Sewage Works 

For sewage works operation the crystal gazing was 
no less intriguing. We can look for higher caliber per- 
sonnel, higher salaries, higher service charges and more 
efficient office operation. In the sewage laboratory, look 
for simplified control tests and more analysis by instru- 
ments. 7 : 

We can expect to see smaller treatment units which 
will accomplish more efficient removal of solids and 
B. O. D. New types of more efficient trickling filters to 
operate at high rates, an activated sludge process that 
has no waste sludge and is highly efficient, or an ac- 
tivated sludge process which uses tonnage oxygen in 
place of air. 

Digestion of sludge will be at high rates anaerobically, 
or possibly by aerobic processes. Chemical and mechanical 
dewatering and drying of sludge will become increas- 
ingly important in large cities and the processes will 
be improved. In smaller cities digestion by lagooning 
will be used. Lagooning of raw sewage will be seen more 
frequently as will treatment by algae. 

No longer will sewage treatment be just an expensive 
means of getting rid of a nuisance resulting from modern 
civilization. Recoveries from sewage treatment will help 
pay for the cost of treatment. Among the products to 
be recovered, in addition to sludge soil conditioner, are 
carbon dioxide, methane, fatty acids, nitrates, ammonia, 
vitamins (even now being recovered), grease, and pos- 
sibly other items. 

We can also look for automatic control equipment to 
eliminate second and third shift operators. Eventually, 
we can expect true automation with sensing devices to 
determine the strength of the sewage and to control 
process operation, including control of disinfection, ox- 
idation and solids treatment and disposal. 

If what these men predict comes true, and I think 
mostly they will, it looks as though there is a good fu- 
ture, right now, for young sanitary engineers. Don’t you 


Yours, Ted 


agree? 
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Disinfection—Part 3 
Chlorination Practices; Other Disinfection Methods 


The Thirty-fifth of a Series 


F ... Chlorination Practices 
1 . . PuRPosE OF CHLORINATION 
a. Disinfection is the principal 
function of chlorination but there are 
other reasons for chlorinating water. 
b. Taste and odor control, another 
reason for chlorinating water, has 
been discussed in a previous lecture. 
c. Transmission line chlorination 
may be used on long lines to control 
the development of biological growths 
which cause loss of carrying capacity. 
d. Slime control by chlorination is 
practiced in process and cooling wa- 
ter systems, particularly in manufac- 
turing and power plants. 


2... Types oF CHLORINATION 

a. When chlorine is added to wa- 
ter, it first satisfies the “chlorine de- 
mand” and then produces a chlorine 
residual. The type of residual formed 
determines the type of chlorination. 

b. Combined residual chlorination 
exists when the chlorine residual con- 
sists of chloramines produced by the 
reaction of chlorine and ammonium 
compounds, either present naturally 
or added. 

(1) Chlorine existing in water in 
chemical combination with ammonia 
or organic nitrogen compounds is de- 
fined as combined available chlorine. 

(2) True chloramines may be 
monochloramine (NH2C1), dichlo- 
ramine (NHCl2), or nitrogen tri- 
chloride (NC1l3;) according to these 
reactions, always with an excess of 
ammonium ion. 

C.+ HO>HOCI+ HCI 
HOC! +X NH; NH:CI+ H,O+NHs; 
2HOCI+ X NH;:> NHCl+2H;0+ NH; 
3HOCI4+ X NH;:> NCL +3H:O+NH; 

(3) Whether one chloramine or a 
combination is formed depends on the 
pH of the water and an excess of 
ammonia. 

... Above pH 8.5 monochlora- 


mine will exist. 





by GEORGE E. SYMONS, Ph. D. 

Dr. Symons is a Consultant and Technical Editor 
in Larchmont, N. Y. In this series he discusses 
Water Works Practices in the form of short 
school lectures, designed to assist operators, 
students and others who wish to review funda- 
mentals in this field. 





... Between pH 8.5 and 4.5 a 
mixture of mono- and dichloramine 
will prevail. 

selow pH 4.4, nitrogen tri 
chloride is produced. 

c. Free residual chlorination exists 
when the chlorine residual produced 
is not combined with any organic or 
inorganic substance but exists free, 
as hypochlorite ion or as chlorine in 
solution. 

(1) Chlorine existing in this state 
is defined as free available residual 
chlorine. 

(2) If no ammonia is present in 
the water, free residual chlorine will 
be produced directly by the addition 
of chlorine to water. 

(3) If ammonia is present in water 
it can be destroyed by the addition of 
a sufficiently large amount of chlorine 
and free residual chlorine will be pro 
duced. 

(4) As increments of chlorine are 
added to water containing chlorine it 
is observed that chlorine residuals 
first increase and then decrease; and 
then increase again almost in direct 
ratio to the chlorine added. 

. This dip in the residual curve 
(See Fig. 3) is known as the break 
point; after the breakpoint is passed 
the chlorine residual is almost wholly 
free available chlorine residual. 

... The theoretical amount of 
chlorine necessary to produce the 


breakpoint is estimated at from 7.5 to 
10 times the ammonia nitrogen con 
tent of the water. 

In practice, it may require a 
chlorine dosage of 10 to 25 times the 
ammonia nitrogen content to reach 
the breakpoint because of interference 
of organic matter in the water. 

(5) The chemistry involved in the 
breakpoint involves, first the forma 
tion of intermediates, followed by 
their destruction as the reaction pro 
ceeds in the presence of excess chlo 
rine ; pH has a definite bearing on the 
reactions. 

At pH 9.0, an excess of chlo 
rine will react with monochloramine 
(NH2C1) to produce volatile free 
nitrogen (No) and nitrous oxide 
(NeO) and the residual chlorine will 
be of the free available type. 

At pH 4.5 to 5.0, excess chlo 
rine will react with dichloramine 
(NCH1,) to produce volatile trichlo 
ride (NCls) and nitrous oxide 
(NeO) but there will also be some 
ammonia present and the chlorine 
residual will be predominantly free 
available chlorine with 
bined available chlorine. 

3etween pH 5.0 and 9.0 com 
binations of these reactions will take 
place and the ratio of free to combined 
chlorine will vary depending on the 
pH. 


(6) 


some com 


If free residual chlorination is 
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Fig. 3—Example of breakpoint curve 


practiced and the final pH is 8.0 to 
9.0, no detectable amount of nitrogen 
trichloride will be formed, but at low 
er pH values NC1, will be produced 
and may cause odors (see lecture on 
Tastes and Odors) 

d. Dechlorination is the partial or 


complete reduction of residual chlo 


rine in water by any chemical ot 
physical treatment 

(1) lf high 
(either combined or are 
duced the purpose of taste 
odor control, for example, it may be 
necessary to dechlorinate to produce 
a palatable wate 

(2) Dechlorination is 
accomplished by adding sulfur diox 
ide as the reducing agent 

CL + SO 2HO-7-2 HCl 


Activated carbon may be used 


chlorine residuals 


free ) pro 


for and 


frequently 


H.SO 


to dechlorinate 
2 Ch +C +2 H.O- 4 HCI+ CO 
Granular activated carbon 

beds may be used following sand fil 
ters 

(4) Submerged or spray 
will remove only a small amount of 
free residual chlorine, but combined 
residual chlorine will be removed by 
aeration if the pH of the water is be 
tween 4.5 and 5.0 since the dichlora 
mine predominates in that pH range 

e. Chlorine-ammonia treatment 
(once termed chloramination) is im 
effect combined residual chlorination 
added before the 


aeration 


since ammonia is 
chlorine 

(1) The process first came into use 
as a means of avoiding chlorophenol 
odors, but free residual 


tastes and 


chlorination is preferred in modern 
practice. 

(2).In order to control the chlo 
rine-ammonia treatment it is desirable 
to maintain the chlorine 
ratio at 3:1 according to theoretical 


ammonia 


onsiderations if it is desired to have 
excess of ammonia. 

The ratio should never be less 
than 3:1, but at pH of 9.0 the ratio 
may be 5:1 while at a pH of 5.0 the 
be 9:1. 


ratio may 


3 PoINTs OF APPLICATION 

a. Not only is chlorination classi 
fied by the type of residual produced 
but it is also described by the location 
of the points of application of the 
chlorine 

b. Plain chlorination is the applica 
tion of chlorine to an otherwise un 
treated water supply either in the 
pipe leading to the distribution system 
or to the distribution system itself 

(1) Its sole purpose is disinfection 
and the safeguarding of the supply. 

(2) The chlorine may be added to 
a gravity flow line or pump suction 
and the dosage is usually propor- 
tioned to rate of flow. 

c. Prechlorination is the applica- 
tion of chlorine to water prior to any 
other treatment. 

(1) Prechlorination may be helpful 
in improving coagulation, suppress- 
ine the decomposition of sludge in 
settling basins, in algae control, waste 
and odor control and in mimizing 
biological growths on filters 

(2) In gravity systems prechlorin- 
ation takes place in the pipe line 
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leading to the mixing or settling 
basin ; in pumped raw water supplies, 
the chlorine may be added to the suc- 
tion of the pump or at the mixing or 
settling basin inlet. 

(3) Since chlorine contact time is 
important in disinfection, prechlorin- 
ation offers longer contact times, but 
the residual should be maintained 
through the filters. 

(4) If ammonia is added before 
chlorine, many advantages of prechlo- 
rination are lost because the chlora- 
mines have lower oxidation potentials 
than chlorine. 

d. Postchlorination is the applica- 
tion of chlorine to water subsequent 
to any other treatment. 

(1) Generally, 
follows filtration. 

(2) Where prechlorination or co- 
agulation precedes filtration, chlorine 
added subsequent to these treatments 
but prior to the filters is termed post- 
chlorination. 


post chlorination 


(3) When postchlorination follows 
filtration, the chlorine is usually add- 
ed to the filter effluent or the clear 
well influent, in order to give as much 
contact time as possible ; if this is not 
possible the chlorine may be added to 
the clear well effluent. 

(4) When postchlorination is ahead 
of the filters but follows prechlorina- 
tion, this second addition of chlorine 
helps maintain filter efficiency. 

e. Rechlorination is the application 
of chlorine at one or more points in 
the distribution system following pre- 
vious chlorine treatment. 

(1) The point of application may 
be at the end of a long feeder line, at 
some outlying community, or at a 
booster station. 

(2) The main purpose of rechlo- 
rination is to maintain an adequate 
residual in the distribution system 
and as protection against bacterial 
pollution of storage reservoirs and 
tanks. 

f. Transmission line chlorination 
is the application of chlorine to the 
influent of a line or conduit carrying 
a water supply from an upland reser- 
voir source to a distributing reservoir 
or to a water treatment plant for the 
purpose of biological growth control. 


4. . CHLORINE DosAGE 

a. The amount of chlorine (in Ib 
per day) needed at a particular water 
plant depends on two basic factors, 
chlorine required (in mg/L) and flow 
of water to be treated (in mgd), and 
a number of factors which affect chlo- 
rine required. 

b. Chlorine required is the dosage 
(in mg/L) of chlorine that must be 
added to a water to produce the 
amount and type of residual desired 
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BATTERY of diaphraghm hypochlorite feeders 


and the extent of disinfection desired 

(1) Chlorine required depends on 
the chlorine demand, pH, and tem 
perature of the water and the chlorine 
contact time afforded 

(2) Chlorine required is not syn 
onomous with chlorine demand but 
does bear some relation to it 

c. Chlorine demand is defined as 
the difference (in mg/L) between 
the amount of chlorine added and the 
residual obtained under standard lab- 
oratory conditions of time and tem 
perature. 

(1) “Standard Methods” set the 
conditions as 20°C, 15 min contact 
time and a residual of 0.1 mg/L. 

(2) Chlorine demand is a measure 
of the organic matter in water that 
will react with chlorine under these 
standard conditions 

(3) Since these standard 
tions do not always exist in a plant, 
it is obvious why chlorine demand 
and chlorine required are not the 


condi 


same 
d. The relation between 
required and extent of disinfection de 
pends on the type of residual. 
(1) For complete destruction of 
(sterilization) it may re- 
much combined 


chlorine 


bacteria 
quire 25 times as 





Relation of Residual and Contact Time 
for 100 Per Cent Bacterial Kill* 


Free Residual Combined Residual 

pH Range AmountTime Amount Time 
6.0- 7.0 1.0 60 min 

7.0- 3.0 1.5 eS -* 
6.0- 8.0 0.2 C f 
8.0- 9.0 4 
9.0-10.0 8 
10.0 0 


g 





*From Butterfield JAWWA, 40:1305 
(1948) 


**Use lower residual for up to 4 hr. contact 





available residual chlorine as _ free 
available residual chlorine 

(2) Likewise combined available 
residual chlorine may require 100 
times as long to produce 100 per cent 
kill as the same amount of free avail 
able residual chlorine 

(3) For water supplies not highly 
contaminated the normally 
will not exceed 2 mg L.. 

e. Chlorine rate for 
(in lb per 24 hr) is calculated as 
follows: 


dosage 
feeders 


feed 


Flow (med) x 8.34 


(lb/24 hr) 


hn 
Feed Rat 


Dosage (meg 


CONTROL OF CHLORINATION 


a. Control of chlorination is based 
on tests for residual chlorine 

(1) If the chlorine required is not 
known it can be determined approxi 
mately by determining the chlorine 
demand and adding approximately 
0.2 mg/L to the dosage. 

(2) Calculation of the feeder set 
ting made according to the 
formula from a chemical 
control (See Fig. 


can be 
above or 
nomogram 2 in 
lecture on Chemical Handling and 
Feeding ) 

b. Residual chlorine can be deter 
mined by iodometric titration, by am- 
perometric titration, or colorime- 
trically 

(1) The most common 
the orthotolidine test 

(2) If an operator desires to dif- 
ferentiate between combined and free 
available residual chlorine, the ortho 
tolidine-arsenite test is used. 

(3) Directions for making these 
tests are given in Standard Methods 
for the Examination of Water, Sew- 
age, and Industrial Wastes. 

c. Instrumental determination of 
chlorine residual by amperometric 
titration is possible with a commercial 


method 1S 


records the residual 
continuously. It 


device which 
chlorine content 
serves as a continuous monitor on the 
chlorination treatment 


G . . . Hypochlorination 


l CHEMICALS USED 

a. Before the advent of liquid chlo 
rine, chlorination was accomplished 
by adding chlorinated lime (bleaching 
powder ) to water. 

1) Chlorinated lime, a loose com 
bination of slaked lime and chlorine 
gas, has the approximate composition 
(CaO 1.) 


?) In the presence of water it will 


decompose to give calcium hypochlor 
ite (Ca(QOC] bo) 

(3) Chlorinated lime, seldom used 
today, usually tests 35 to 37 per cent 


watlable chlorine*, when fresh 


The term avatlable hlorine is a 


misnomer. It is based on the false con 
cept that the concentration of chlorine in 
a hypochlorite solution is measured by 
the amount of iodine it will displace from a 
solution of potassium iodide on the 
that on of chlorine will displace on 
itom of Actually, one molecule of 
calcium liberate four 


basis 
atom 

iodine 
hypochlorite will 











Courtesy of Milton Roy ¢ 
POSITIVE displacement piston type 
chemical feeder 
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DIAPHRAGM type chemical feeders 


ryt r te 


b. Modern high test calcium hypo 
chlorites are not only twice as strong 
as chlorinated lime but retain their 
original strength for more than a 
year under normal conditions. They 
may be obtained in granular or tablet 
form. 

c. Sodium hypochlorite solution 
(Na OC1) usually contains about 15 
le chlorine in the 


per cent available 


t 


Footnot nued from preceding page) 
atoms of iodine from potassium iodide 
[The term available chlorine therefore is 
a measure of the total oxidizing power of 
the chemical being tested and is equal 
(OCI value or twice the weight 
of the chlorine present as (OCI-) in the 
compound. Available chlorine is determined 
by titrating the iodine released by the 
write from an acidic solution of 
iodide and is calculated as 
by weight of the original sub 


to the 


hypochk 
potassium 
percentage 
stance 

Some theoretical available 
hlorine ¢ various chlorine con 
taining compounds are 


ulated 
mtents ot 


1 
Cait 


Chemical N 


Available Chlorine 

Chlorinated lime 
la (QU l 4 1) 

Calcium oxychloride 
(Ca(OC1)C1) 

Commercial high test 
hypochlorites 

Sodium hypochlorite (NaOC1) 

Calcium Hypochlorite 
Ca(OC10O.¢) 

Chlorine 

Technical sodium chlorite 
(82% NaClOs) 

Hypochlorous acid (HOC1) 

Chlorine dioxide (C102) 


(impure 
35.0 


56.0 


70.0 
95.4 


99,2 


100.0 


130.0 
135.6 


263.0 


commercial product. (Household 
bieach solutions of sodium hypochlo- 


rite usually contain only 3 to 5 per 
cent available chlorine). 


2... Uses or HypocHLorites 


a. Hypochlorites find their great- 


est use for small surface and well 
supplies, swimming pools, for disin- 
fecting mains and for emergency use 
in water supplies contaminated by 
flood waters etc. 

b. When granular hypochlorites 
are used they are dissolved in water 
and fed by a chemical feeder, usually 
a positive-displacement solution pump 
which utilizes either a diaphragm or 
piston as the pumping element. 

c. In tablet form a special tablet 
hypochlorinator which stores a sup- 
ply of tablets, dissolves the tablets, 
measures and controls the rate of 
feeding and feeds the hypochlorite 
solution to the point of application. 

d. Dosage tables have been pre- 
pared by various manufacturers show- 
ing how to prepare different strengths 
of solution and how much each solu- 
tion strength is needed to obtain the 
desired treatment of different volumes 
of water. 


H ... Main Disinfection 
1 . . Purpose 


a. Mains are likely to become con- 
taminated during laying procedures 
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in spite of all precautions and there- 
fore newly laid mains must be disin- 
fected before they are put in use. 

b. Distribution systems may also 
become contaminated in the event of 
floods or main breaks. 


2 . . STANDARD PROCEDURE 


a. The Amer. Wat. Wks. Assn. 
has developed “A Standard Proce- 
dure for Disinfecting Water Mains— 
AWWA C601-54”, 

b. Outline of procedure 

(1) Thorough flushing is the first 
step. 

(2) Chlorinate with chlorine or 
chlorine-water, calcium hypochlorite 
(HTH, Perchloron, Pittchlor), so- 
dium hypochlorite solution or chlo- 
rinated lime water solution. 

(3) Apply chlorine at one extremi- 
ty of the pipe section and bleed at op- 
posite end ; take precaution that chlo- 
rinated water does not enter potable 
supply. 

(4) Inject chemical through cor- 
poration cock, venting all high points 
on line for air escape. 

(5) The rate of chlorine applica- 
tion should be enough to produce a 
residual of at least 25 mg/L at the 
end of the line being treated; some- 
times higher doses are necessary. 

(6) Allow the line to be subject to 
chlorine for at least 24 hr. at which 
time the water at the end of the line 
should show at least 10 mg/L of 
residual chlorine. 

. . » If shorter contact periods are 
used, the chlorine dosage should be 
50 to 100 mg/L. 

(7) Calculation of the dosage can 
be made from the gallonage capacity 
of the pipe line to be treated. 

. . . The amount of hypochlorite 
or chlorine required is determined 
from the selected chlorine dosage, the 
available chlorine content of the chem- 
ical and the bleed rate. 

. . » A“Water Main Sterilization” 
chart, with accompanying directions, 
is available as Keep Sheet No 12A 
from B-I-F Industries, Inc. This 
nomographic chart makes calculations 
of dosages, pipe line capacity and 
bleed rate a simple process of align- 
ment of various scales. 

(8) Equipment may consist of a 
chlorine gas feeder if chlorine gas is 
used or positive displacement chem- 
ical feeder which can be operated 
proportionally to flow, powered from 
the main itself through a disc meter 
installed on a temporary bypass 
around a gate valve which segregates 
the line under treatment. 


|... Other Disinfection Methods 
1 . . CHLORINE DIoxIDE 


a. When sodium chlorite (NaC10.) 
is acted on by chlorine (or by hypo- 





chlorite in the presence of acid) a 
powertul oxidizing agent, chlorine di- 
oxide (C102) is produced. 

b. Chlorine dioxide treatment was 
first introduced for the treatment of 
tastes and odors, particularly phenol, 
but it is also highly effective as a dis 
infectant, since it will produce a free 
available chlorine residual. 


(ZONE 

a. Ozone (03) is produced by brush 
discharge of high voltage electricity 
between stationary electrodes, 
through dry air in a closed apparatus 
termed an ozonator. 

(1) About 1 per cent of 
ygen in the air is converted to ozone. 


the ox 


(2) Ozone is a faintly blue gas of 
pungent odor. 

b. There are three 
bringing ozonized air 
with water. 


methods of 
into contact 


(1) Spray water into atmosphere 
ot ozone 

(2) Discharge ozonized air into 
a scrubber 

(3) Diffuse 
contact tank through injector or 
porous media. 

c. Most ozone installations are in 
France and other European countries 
(1) Results 
tive disinfection. 

(2) The problems of cost of in 
stallation and operation have held 
back acceptance of the method in the 
United States but this situation may 
change under the pressure of com- 
mercial development and promotion 
efforts. 


ozonized air into a 


there indicate effec 


BROMINI 

a. Bromine is a member of the 
halogen group, as is chlorine, and has 
a bactericidal action, which however, 
is less than that of chlorine 

b. Bromine was used principally 
for the treatment of swimming pools 
when first proposed for disinfecting 
water. It has never been adopted for 
drinking water treatment. 


IODINE 
a. Iodine, also a member of the 
halogen group, may be used to dis- 
infect small amounts of water. 
b. Eight (8) mg/L is the 
ommended dosage for 10 to 15 min. 
contact. 


rec- 


. . ULTRAVIOLET LIGHT 


a. Mercury vapor under the in- 
fluence of electricity in a quartz lamp 
will give off ultraviolet light rays 
and these rays are bactericidal. 

b. Where this method of disinfec- 
tion is applied, the water flows in a 


DISINFECTION—PART 








HYPOCHLORITE feeder arrangement for main disinfection 


thin film past a series of quartz 
mercury vapor arc lamp; the series 
of lamps being required to provide 
exposure time. 

c. Maximum film thickness is 
about 120 mm and the wate 
have no more than 15 ppm of colo1 

d. Most installations have been for 
swimming pools, surgical uses, fer- 
mentation process waters, and in 
bottling plants. The Hanovia Steri- 
tron is one commercial unit in use 
today. 


can 


e. The cost of installation and op- 


eration appears to weigh heavily in 
the possible application of ultraviolet 
light disinfection of municipal water 
supplies. 


6... SILVER COMPOUNDS 


a. The oligodynamic action of 
minute amounts of certain metals is 
well known in bacteriology. 

b. Bacteria exposed to colloidal sil 
ver particles will die, but the disin- 
fecting action varies with different 
bacteria and with exposure time. 

c. The treatment has been 
moted several times in the last sev 
eral decades but its acceptance has 
not been appreciable The latest com- 
mercial product is Movidyn. 


pre )- 


J... References 

Material for this lecture 
tained from the following reference 
texts as well as articles in the tech- 
nical journals and magazines 

AW W A—“Manual of Water 
and Treatment”, 2nd Ed., Chap. 9 
Wat. Wks. Assn.) 

B-I-F Industries, Inc 
12A, 13, 19, 21, and 25 

Buswell,—“Chemistry of Water and 
Sewage”, ACS Monograph No. 38 

Fair & Geyer—“Water 
Waste Water Disposal”, Chap. 27, 
Wiley & Sons) 


was ob- 


Quality 


(Am, 


Kee Pp Sheets No 


Supply and 


John 


Winslow and McCrady—“Wa 
(John Wiley & 


Prescott, 
ter Bacteriology” 6th Ed 


Sons ) 


Examination 


Wastes 


Standard Methods for the 
of Water, Sewage and Industrial 
10th Ed 
NEXT 
Water 


LECTURE 


Chemistry of 





— CORRECTION — 
Prof. F. W. Macdonald of Tulane 


University has called our attention 
to certain errors which appeared in 
“Disinfection--Part 1”, published in 
the Sept. issue of Wat. & Sew. Wks 
Page 411 - Col 2; item A-1-d-(2) 
the names of the cities, Hamburg 
and Altona are interchanged; it was 
Hamburg which had the severe 
cholera epidemic and Altona which 
had the filtered supply. (Note too, 
the name Altona was misspelled) 
Page 412 Col., item A-3-a-(1) 
should read, “Amebic dysentery 
(amebiasis) is caused by Endamoeba 
histolytica (The name of the or 
ganism was misspelled.) 
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N. Y. Sect. AWWA Discusses 


Distribution System Problems 


M' RE THAN 400 persons, in 
luding a goodly number of wives, 
reygistered at the N. Y Section 
\WWA meeting, held at the Saga 
Hotel ,Bolton Landing, N. Y., 
on Lake George, Sept. 12-14. Except 
for a boating accident in which two 


more 


persons were burned, the meeting 


was highly successful, with the tech 


nical program being devoted almost 


distribution systems and the interest 
in the subject has been such that this 
general topic will continue to be dis 


cussed 


Main Extensions 
The particular topic for this meet 
ing’s Water Works Schoo! was MAIN 


EXTENSIONS. In opening the session, 


Dr. Symons pointed out that the sub 














Officers 


entirely to the subject of distribution 


systems 


Water Works School 


\t each of the two annual meetings, 
for the past three years, a Water 
Works School has been held on the 
opening morning, under the leadership 
ot Dr. George E. Symons, Consultant 
und Technical Editor of Larchmont, 
N. Y. These sessions are conducted 
is schools, with the speakers present 
by a “class 


lectures, followed 


ing 
room” discussion period; no formal 
papers are read. Attendance at these 
has been excellent and this 
particular session drew more than 
125 “students”. All six of the sessions 
to date been on the subject of 


sessions 


have 














Lecturers 











“ 


ject is important not only to large 
communities but also to small ones. 
General interest in main extensions ts 
evidenced by the number of papers 
that were published on the subject 
last year; two from Canada, one in 
New England, one by ASCE, one 
from lowa, etc. This session ap 
proached the topic from two points 
of view: (1) “Fundamental Concepts 
and Policies” and (2) “Modern Prac 
tices.” 

Speaking on FUNDAMENTAL COon- 
CEPTS AND Potictes, Wm. T. In- 
gram, Consulting Engineer, and 
\djunct Professor at New York Uni- 
versity said, “No water system can 
he developed or carried forward un 
less there is a master plan for the 
ultimate future.” No water works 
superintendent should trust to mem- 
ory ; both plans and operations should 
be committed to record. 

Whether a town has an old or a 
new system, any plans for the future 
must include a hydraulic study of the 
system; a study which will reveal or 
predict what future flows will be and 
where and how they should be han- 
dled. .It is know how 
many people may be expected to 
reside in the community, where those 
people may be expected to live and 


necessary to 
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what will be the density of population 
per acre. It makes a big difference 
whether new residents are in one 
house per acre Or in apartments where 
the density may be 500 per acre. Mr. 
Ingram believes that water works 
men should work with planning 
boards to establish zones of residence 
so that some realistic planning and 
forecasting of water use will be pos- 
sible. In such plans it is necessary to 
estimate the baby crop. 

When planning future extensions 
to fringe areas, plans should be made 
to install the size of pipe needed for 
from now—‘don't 
install a 6 or 8 in. pipe when you will 
need a 16 or 20 in. pipe in the future.” 
In making this statement, Mr. Ingram 
said he realized that it was difficult 
to convince people today that they 
should pay for future needs. 

As to the matter of a hydraulic 
study, Mr. Ingram admitted that it 
was not easy to make, but without 
such a study and the plans developed 
therefrom, subdividers will run the 
water works extension policy. One of 
the factors to be developed is: How 
much water will be needed to satisfy 
the water demand, for not only does 
population increase, but the per capita 
consumption also increases. As long 
as people will pay for it, water de- 
mand should be met according to Mr. 
Ingram, and the utility should provide 
beth the service and the water without 
limitations. Where one has a flat rate 
service, the water supplied is subject 
to what you can provide, but where 
services are metered, the utility should 
provide what water is asked for. 

In making plans for the future, cog- 
nizance must be taken of the possible 
fire demands, which require both 
storage and distribution facilities. The 
water superintendent must consider 
the NBFU requirements and decide 
how well he can afford to meet these 
requirements and how many penalty 
points he can afford to accept for his 
community. 

Not only is long range planning 
essential, but frequent revisions of 
long range plans is necessary and 
schedules of immediate construction, 
or that for the immediate future, 
should always be in current working 
order. 


service 20 years 





Modern Practices 

On the matter of MopERN Prac 
rIcES IN MAIN ExXTENsIONS, John 
G. Copley, Gen. Mgr., Elmira Water 
Board, Elmira, N. Y., said there are 


three specific problems; that of the 


consumer's line, that of the 
fringe customer, and that of the de 
veloper. In each case, the methods 
of practice vary with the problem 
Referring to the first problem, that 
of the customer’s service line, Mr 
Copley said there are five questions 
which arise: Who pays for the work, 
who does the work, how big is the 
what materials should be 
what standards must be 


service 


service, 
used, and 
adhered to 

For customer service, the customer 
usually pays. Fixed fee billing is fre 
quent but may not pay for the costs 
of the service. Use of the actual cost 
better but require ex 
planations to the customer 

In every 
Copley, the utility should do the work, 
rather than let the customer have it 
done by private contractor. 

The size of the should be 
large enough to meet the demands of 
modern living. Not only have we more 
modern conveniences and appliances 
that use water, than did the last gen 
eration, but the pattern of modern 
different. Now, peak de- 
mands may come in the evening 
rather than between mid morning and 
noon, Housewives leave dishwashing 
and even clothes washing and drying 
until when the man of the 
house returns and bathes, washes the 
sprinkles the lawn etc. No 
longer is a half inch 
enough—on either side of the meter 

Materials used for 
lead, copper, or plastic. At 
plastic pipes vary and they have not 
vet been accepted by AWWA Spec 
ilications. No doubt plastic pipes will 
and and 
specifications may be expected 


basis is may 


case, according to Mr 


service 


living is 


evening 


car, or 
service large 


services may be 
present, 


come more more into use 

When it comes to fringe area serv 
ice, it is often necessary to lay mains 
of 12 or 16 in. size for future use, 
whereas, a 6-in. line is all that is nec 
essary at the present time. In this case, 
said Mr. Copley, the customers in the 
fringe area are billed on the basis of 
the actual cost of laying a 6-in. line, 
pro-rated over 20 years 

In the case of developments, usually 
the developer pays for the mains laid 
and is repaid to 80 per cent of the cost 
out of income over a period of years 

In the discussion period which fol- 
lowed questions and answers piled on 
one another and were still coming 
when the meeting had to be adjourned 
for lunch. Among the questions raised 
was : If the source of supply is limited 
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Presiders 


how can a utility give the consumer 
all the water he wants. This question 
evoked a number of replies from sup- 
pliers and consumers, with the sup- 
pliers wishing to limit water consump- 
tion and the consumers wanting all 
they desire as long as they are willing 
to pay for it. Harry E. Jordan, Secy 
of AWWA suggested that one answet 
is to charge for water on a demand 
rate basis, with higher rates for lux 
ury uses of water rather than lower 
rates as water consumption increases 
on individual services. 

\lso discussed from the floor were 
changes in the practice of the Jericho 
Water District on Long Island, where 
developers now have to put up $100 
per house for a source of supply fund ; 
this is refunded over a 10 year period 
Robt. Austin of the N. Y. State Public 
Utilities Commission spoke on recent 
practices in regards to private utilities 
and Mr. Olmstead Counsel to the Erie 
County Water Authority explained 
the practices with respect to developer 
and main extensions, under that Au 
thority 


Valve Forum 


The Thursday afternoon session 
was devoted entirely to papers on 
valves. In the absence of Frank C 
\msbarvy, the session was led by Har 
Jordan, Secretary, AWWA. 


rv E 


Automatic Valves 

Wm. F. End, Jr., Ross Mfg. Co 
presented a paper on AUTOMATION 
AND AUTOMATIC VALVES and pointed 
out that the efficiency of modern 


plants depends on automatic control. 
Among the automatic valves which 
Mr. End mentioned and discussed 
were: Altitude and float valves, pres 
sure reducing valves, back pressure 
valves, distributing-pressure and by 
pass relief valves, pump control 
valves, surge arresters, check valves, 
and combinations. 

Kenneth Carl of the Nat. Bd. of 
Fire Underwriters commented that 
more automatic control is coming in 
the future; therefore water utilities 
must plan to give automatic control 
equipment the maintenance attention 
it will require. Mr. Carl also said that 
with respect to the problem of zones 
of pressure, systems need more than 
pressure regulators, for zones create 
problems of dead ends 

Before introducing the next three 
speakers Mr. Jordan pointed out that 
although only three kinds of valves 
were to be discussed, the choice of 
those three had no bearing on the 
program chairman’s preferences. Mr 
Jordan said that in addition to the 
vate, butterfly and cone valves sched 
uled for the program, there are sluice 
gate, needle, globe, and particularly 
lubricated plug valves which see wide 
service in distribution systems 


Gate Valves 

LeRoy J. Evan, Vice Pres., Muel 
ler Co., read a paper on GATE VALVES 
and illustrated his talk with a number 
of slides showing the various features 
and different types of valves, For the 
most part these slides were sketches 


and drawings or line diagrams. In 








Valve Men 
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addition to showing the types and fea- 
tures of gate valves, Mr. Evans told 
some of the history of the gate valve, 
its advantages, its disadvantages, and 
methods of classifying the valves as 
to body, type of stem, gate and seat- 
and stem seals 


ng sy stems, 


Butterfly Valves 


D. W. Hopkins, Chief Consultant, 
Valve Division, S. Morgan Smith Co. 
York, Pa. spoke on BUTTERFLY 
VALvEs and showed slides of most of 
the valves of this type made by S. 
Morgan Smith Co. Mr. Hopkins re- 
viewed the development of the 
\WWA specifications for butterfly 
valves(C-504-54T for rubber seated 
valves and C-505-55T for metal 
eated valves) and explained some of 
the differences. He also explained the 
various kinds of torque which deter- 
mine the design and operation of but- 
terfly valves. By means of a chalk talk 
he explained fluid dynamic torque, 
bearing torque and seating torque, the 
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differences between them, and how 
they act together. 


Cone Valves 


Gordon Holdridge, Chapman Valve 
Mfg. Co., Indian Orchard, Mass., 
spoke on Cone VAtves. He had no 
slides but described the design and 
working of cone valves and explained 
how they are used for manual 
for pipe line shut-off in distribution 
systems, for check valves, for pressure 
regulating, for pipe line isolating, and 
for liquid level control. 


use 


Following the formal presentations 
there was a floor discussion of various 
valves and their applications. 


Round Table 


Under the leadership of Angus D. 
Engineer of 
N. Y., the 


DISCUSSIONS 


Henderson, Consulting 
Westbury, Long Island, 
annual Rounp TaBti 

was held on Friday morning. Four 


questions were taken up for general 
discussion : 

1. Do you use pressure reducing 
valves on house services? When? 

2. Is your system troubled with air 
in the water? What do you do about 
it? 

3. Have you used cut-in sleeves for 
installing new valves and fittings? 

4. How do you handle a complaint 
of illness believed to be due to con- 
taminated water supply? 


Local Arrangements 

The local arrangements committee 
was headed by Garner C. Tripp, 
Supt., Glens Falls. Chairman of the 
Section for this year is Frank D. 
Behan, Supt., Plattsburgh, N. Y., 
Secretary is Kimball Blanchard, 
Rensselaer Valve Co., New York 
City. A cocktail party was held on the 
porch of the hotel through the cour- 
tesy of the Water & Sewage Works 
Mirs. Assn. The next meeting will 
be held April 10-11-12, 1957 at Elmi- 
ra, N. Y. 





A Look Ahead at Nation’s 


Sewage Works Needs 


Expenditure for Next 20 Years Estimated at $22 Billion Plus 


Capital investment of $14.1 billion 
to increase public sewerage system 
facilities and $8 billion of expendi 
tures to offset obsolescence and wear 
will be needed over the next 20 years 
to provide tor adequate service in col 
and treatment of 
the expanding population of the 
United States, ac cording to the Water 
ind Sewerage Industry and Utilities 
Division of the Business and Defense 
Administration, U. S. De 
Commerce,* Washing 


lection sewage tor 


SeTVICces 
partment of 

tor 1) ( 
Present capital investment in pub 
lic sewerage system facilities is esti 
based on information gathered, 
ympiled by Walter | Picton 
of the Water & Sewer 

Division 


mated at $19.9 billion. The required 
capital outlays will increase this fig- 
ure to an estimated $34 billion by the 
end of 1975. 


Information collected by the Divi- 
sion from all available sources indi 
cates that many inadequacies exist, 
particularly in sewage treatment plant 
facilities needed for present standards 
of treatment to abate stream pollution. 
To provide fully for adequate collec- 
tion and treatment would require the 
estimated expenditure of $5.8 billion. 

Further expenditure $8.3 billion 
will be required over the 20-year 
period to expand these public sewer- 
age facilities to the extent estimated 
to be sufficient to serve the population 
erowth with its increased rate of wa 
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ter usage, and to maintain appropriate 
control of stream pollution. 

The Division’s estimates are based 
upon an increase in population resid- 
ing in the United States from about 
164.6 billion in 1955 to 206.6 billion in 
1975. Of the 1975 population, it is 
estimated that 163 million will live in 
communities, compared with 126 mil- 
lion in 1955. The population served 
by public sewerage systems in 1975 is 
expected to approximate 134 million, 
an increase of 34 million over the esti 
mated population served today. 

The Division’s summary covers the 
growth of public sewerage systems 
with respect to value, population 
served, and annual construction since 
1800, with an estimated projection to 
1975. 

Copies of the “Summary of In- 
formation on Public Sewerage Sys- 
tems—Capital Investment Values”,* 
are available at the Sales and Dis- 
tribution Branch, Office of Adminis- 
trative Operations, Department of 
Commerce, Washington 25, D. C., 
and the Department of Commerce 
Field Offices. Price 10c. 


A Texas Definition 
Crupe: That which, if you’ve got 
wells producing enough of, you can 
get away with being. 





Toxicity of Six Chemical Compounds 
To Thirty Cultures of Algae 


N WORK previously 
[: method was developed for the 
preliminary screening of potential al 
gicides. In that screening procedure, 
various chemical compounds were 
tested at concentrations of 2 ppm to 
determine their toxic effects upon six 
representative species of algae. The 
purpose of that work was to develop 

method for rapidly evaluating the 
relative toxicity of a number of chem 
ical compounds to algae so that more 
extensive tests could be carried out 
vith those compounds that gave in 
dications of having either a highly 
selective or general toxicity. 

The work presented herein de 
more extensive 
with six of the chemical 
that showed the most 
algicides in preliminary 
studies were designed to 
concentration of 
could control 
selective or 


reported"', 


scribes the tests 
carried out 
compounds 
promise as 
tests. These 
indicate the lowest 
chemical which 
algae, whether it 
general in its algicidal effects, and its 


€ ach 
was 


toxicity to fishes. 


Methods and Materials 


The six chemicals selected for test 
ing were copper sulfate, 2, 3- dichlor- 
onapthoquinone, dodecylacetamido di 
methyl benzyl ammonium chloride, 
rosin amine D acetate, rosin amine D 
and dimethyl dithio 
carbamate 


sulfate, Z1n¢ 

Copper sulfate was chosen because 
of the general toxic effects it dis 
played in the preliminary screening 
tests, its present widespread use as 
an algicide, and its value as a baseline 
for evaluating other materials. 

Both rosin amine D acetate (RA 
DA) and rosin amine D sulfate 
(RADS) displayed general algicidal 
properties in the preliminary screen- 
ing. These two compounds are deriv- 
atives of rosin amine D, a primary 
amine. RADA is a technical grade 
of dehydroabietylamine acetate. It has 
been reported as effective in control 
ling Compsopogon, a freshwater red 
alga, in irrigation ditches in Arizona? 
and Pithophora, a filamentous green 
alga, in farm fish ponds in Alabama’. 
satisfactory results 
were obtained with RADA in later 
attempts to control Pithophora in 


\labama lakes’. 


I I< ywwever, less 


two 





by THOMAS E. MALONEY and C. MERVIN PALMER 


This article reports an evaluation of algicides through exten- 
sive tests on algal cultures. These are some of the latest tests 
carried out at the Robert A. Taft Sanitary Engineering Center, 
Cincinnati, Ohio, where the authors are associated with the 
Interference Organisms Studies of the Water Supply and Puri- 


fication Program. 





The three other compounds were 
chosen because in the screening tests 
they appeared to be selectively toxic 
to certain groups of algae’’. Dode- 
cylacetamido dimethyl benzyl ammo- 
nium chloride (DAC) had indicated 
selective toxicity to the green algae, 
zine dimethyl dithiocarbamate 
(ZDD) to the diatoms, and 3-di- 
chloronaphthoquinone (2, 3-DNQ) 
to the blue-green algae and diatoms. 

The first of these three compounds 
is a quaternary ammonium 
pound, some of which group have 


conmi- 


been reported as being effective in 
controlling algal growth in cooling 
towers’? and open air swimming 
pools*. The second compound is an 
active ingredient of many commercial 
fungicides used in orchard and vege- 
table spraying and as a textile pre 
servative*. The third of these, a 
quinone derivative, has been reported 
as being selectively toxic to bloom 
forming blue-green algae’. 

Che first series of experiments re 
determine for 
minimum con 


ported here was to 
each compound the 
centration required to prevent the 
growth of various algae. An arith- 
metical series of concentrations from 
0.004 to 32.0 ppm of active in- 
gredients was tested for each of these 
six compounds. 

For copper sulfate the 
ingredient was considered to be 
CuSO,4.5H2.O. The RADA used was 
50 per cent active material in solution 
with 39 percent water and 11 percent 
The RADS was in the 
form of a wettable powder with 75 
The ZDD 
was 99 percent active, and the re- 
100 


active 


ise ypre yp Dal y] 
percent active ingredient 


maining two compounds were 
percent active material. 
Three of the compounds, 2, 3 


DNQ, RADS, and ZDD, were dif 


ficult to disperse in water and it was 
necessary to employ a laboratory 
blender to obtain a homogeneous sus 
pension 

Cultures of the 
Table 1 were used as test organisms. 
Each of these cultures was unialgal ; 
that is, it contained only a single 
species, 

The procedure employed followed 
closely that used in the preliminary 
screening tests'' with the exception 
that fourteen different concentrations 
ot each chemical used rather 
than one, and each of these concentra 
tions was tested against thirty rather 
than six different cultures of algae 
The culture medium approximated 
Gerloff’s modification of Chu No. 10 
with the amount of the nitrate 
doubled®. The pH of this medium 
ranged from 8.0 to 8.9 and the total 
alkalinity and hardness 
from 45 to 50 ppm 

Each of the test 
bated at a constant temperature of 
72° F. and illuminated with 
fluorescent lighting of 140-foot-candle 
10 During incubation the 


30-algae listed in 


were 


versenate 
flasks was incu 
was 
intensity 


algal growth was 


4, 21, 


amount of visible 
recorded at intervals of 4, 7, 
and 28 days. 

The presence of algal growth was 
determined visually, and the amount 
of growth in each flask was compared 
to that in the positive control flask. 
The growth was recorded as being 
“normal” when that in any particular 
concentration of the test chemical was 
the same as that in the control flask, 
as “partial” when less than that in the 
control flask, “none” 
growth was visible. To determine the 


and when no 
degree of reproducibility of the results 
of these tests, six of the test algae 
were retested in duplicate in each of 
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TABLE | 
Test Algal Cultures 





sre slaae 
Calothrix braunii Bornet and Fiahault 

Cylindrospermum licheniforme (Bory) Kuetzing 
Microcystis aeruginosa (Kuetz Elenkin 
Agardh 


Nostoc muscorum C. A 
Phormidium tenue (Meneag? 
Plectonema nostocorum Bornet 


Symploca erecta Pevalek 


Ankistrodesmus falcatus ja) Ralfs 
Ankistrodesmus faicatus va acicularis 
- . Ww st 

Chiamydomonas 


Chiamydomonas paradoxa Pa 


communis 


Chiorella variegata Beye k 
Chiorococcum botryoides Raben 

Naeg Rabent 
Mainx 


Chiorococcum humicola 
Coccomyxa simplex (Pringshe 
Coelastrum proboscideum Bo! 
Gloeocystis grevillei (Berk 
Mesotaenium caldariorum 


Oocystis lacustris 
Oocystis marsonii Le 
Scenedesmus basilensis 
Scenedesmus obliquus 
Sphaerella lacustris 


Stigeocilonium nanum « 


Achnanthes linearis W 
Achnanthes linearis W. S 
Gomphonema parvulum (Kuet 
Nitzschia palea W 
Nitzschia palea W 
Nitzschia palea W 





the fourteen concentrations of the six 
compounds 

Bioassays were made with each of 
these six chemical compounds to ob 
information as to their rela 
tive toxicity to aquat life. These 
tests were of a preliminary nature and 
should be such 
lhe procedure for these tests followed 
closely the methods proposed by the 
Subcommittee on Toxicity, Section 
I1l, Federation of Sewage and Indus 
trial Wastes Associations®. The test 
animal was the fathead minnow, 


tain son 


( onsidered only as 


Four fish were 
chemical 
a duplicate 
liters ol 


, 
fimecpnaices hromelas 


eat h con 


used for testing 
two 
containing 


centration, fish in 


series each two 

the concentration 

dilution 

was prepared by mixing 10 percent of 
hard spring water with 90 percent 

The pH, total alka 


and versenate hardness of this 
prepared water approximated those of 


The experimental water 


oft distilled water 


linity, 


the culture medium used in the algal 
tests. The dilution water was 
pre-aerated so that at the beginning 
ot the experiment the dissolved oxy 
gen (DO) content was at least 7.0 
ppm. Observations were made at in 
tervals of 24, 48, and 96 hours 
Values for the median tolerance limit 
(TL) were calculated for each of 
these intervals and recorded in 
Table 4. The TL,,-value is that con 


toxicity 


are 


centration at which 50 percent of the 
test fish survived. Also included in 
lable 4 are the pH, DO, total alka- 
linity, and versenate hardness of the 
solutions tested at the beginning of 
each test 


Results 


The toxicities of the six compounds 
under study to each of the thirty 
species of algae are listed in Fig. 1 
and Tables 2 and 3. Figure 1 indicates 
the extent of normal and _ partial 
growth for each species of alga under 
test. The darkened portions of the 
bars of the chart indicate normal 
algal growth; the undarkened por- 
tions indicate restricted algal growth. 
Table 2 shows the percentages of the 
total number of species under test 
which were controlled by concentra- 
tions of 2, 1, 0.5, and 0.25 ppm. of 
each of the six chemical compounds 

In Table 3 the six compounds are 
ranked in the order of their toxicity to 
each alga and the three main groups 
of algae. The most toxic of the six 
compounds to a particular alga was 
assigned the number 1; the next most 
toxic, the number 2; etc. In the event 
two or more compounds in the same 
concentration were equally toxic to an 
alga, the sum of their given number 
was averaged and that average as- 
signed to each. The ranks under each 
compound are totalled for each of the 
three major groups of algae and for 
all thirty cultures of algae 


While the relative toxicity can be 
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obtained from Table 3, the concentra- 
tion at which any of the compounds 
were toxic to a particular alga can be 
found by referring to Fig. 1. The 
compound having the lowest total for 
any of the three groups of algae is the 
most toxic to that group and that 
having the lowest total for all thirty 
cultures is the most toxic to the entire 
group of algae tested. 

All of the tables and the figures are 
based on the results at the fourteenth 
day of incubation, because in general 
the readings were most representative 
at that time. During this period of in 
cubation the growth curve tends to 
reach a plateau, and few changes 
occur with additional incubation. 

It is evident from Fig. 1 that all of 
the compounds exhibit some degree 
of selectivity to the various species of 
algae. The selectivity appeared less 
evident with the diatoms than with 
the blue-green and green algae, but 
this may be due to the fact that only 
three genera and species of diatoms 
were studied. The difference in the 
effect upon two to three strains of the 
same species proved to be small. 

Copper sulfate showed greater 
selectivity toward the algae than did 
most of the other compounds. Four 
algae required more than 4 ppm. of 
copper sulfate for control, these being 
the blue-green algae Calothrix braunu 
and Symploca erecta, and the green 
algae, Ankistrodesmus falcatus varie- 
ty acicularis and Scenedesmus ob- 
liquus. Only four species of algae 
were controlled by 0.5 ppm. This is 





TABLE 2 
Percentages of Species of Algae Controlled by Each Compound 





Compounds 
Tested 


Blue-Greens 
(7 species) 


Percentage of Species Controlled 


All Species 
(30 species) 


Greens Diatoms 


(17 species) (6 species) 


35 
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DIMETHYL BEMZYL 
' RIDE 


RONAPHTHO 
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ROSIHAMIME 


OD acetate 
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ROStwamine O SuLFate DiTwIOCARBamaTeE 


ise 


Fig. 1—TOXICITY of six chemical compounds to 30 cultures of algae. Solid bars indicate normal algal growth; 


particularly significant because coppet 
sulfate has been considered to be a 
general algicide for many years 

\t 1 ppm, copper sulfate controlled 
the growth of Coccomy.xa simplex, a 
species which one of the most 
resistant to the other chemicals. Cop 
per sulfate also displayed a somewhat 
selective toxicity to the diatoms at a 
concentration of 2 ppm. At this con 
centration it controlled 100 percent of 
the diatoms, while it was toxic to only 
35 percent of the green and 57 percent 
of the blue-green algae. 

The compound 2, 3-dichloronaph 
thoquinone (2, 3-DNQ) was clearly 
the most selective in controlling the 
growth of certain of the blue green 
At 0.5 ppm it controlled 28 per 
the blue-green algae under 


was 


algae 
cent of 
test without being toxic to any of ths 
diatoms and green algae. It inhibited 
the growth of Microcystis aeruginosa 
and Plectonema nostocorum at a con 
centration of 0.5 ppm. Fitzgerald ef 
al. reported this compound 
selectively toxic to Microcystis aerug 
inosa at a concentration of 2 yg. per 
liter (0.002 ppm)*. They also pointed 
out that in alkaline solutions 2, 3-di 
chloronaphthoquinone hydrolyzes to 
2-chloro-3-hydroxynaphthoquinons 
and that this latter compound is less 
Vicroc 
the former 
his, perhaps, 
for the 
the culture medium used in the pres 
ent work had a pH of over 8.0. At 
higher concentrations (2 ppm) 2, 3 
DNQ could also be considered to be 
selectively toxic to the diatoms. It 
was toxic to 83 percent of the diatoms 
under test at this concentration while 
being toxic to only 6 percent of the 


as being 


toxic to ystis acruginosa than 


is the explanation 


differences in results, since 


open bars, partial algal growth. 
and 43 blue 
green algae tested. 
Dodecvlacetamido dimethyl benzyl 
ammonium chloride (DAC) dis 
played general algicidal properties at 
concentration of 2 ppm. At this 
strength it was capable of preventing 
growth of all the diatoms and blue 
green algae and 76 percent of the 
\t a concentration of 1.0 


yreen percent ol the 


green algae 


ypm, it was to some degree selective 
5 


for the diatoms, since all of these 


organisms were controlled while only 
57 percent of the blue-green and 59 
percent of the green algae were con 
trolled 

DAC was the only one of the six 
compounds tested which was toxic to 
a larger percentage of the green algae 
than to the blue-green algae, and this 
at a low concentration, 
concentration of 0.5 


was true only 


C.5 ppm. \t a 


Relative Effectiveness 
of the Six Compounds 


Figure 1 indicates the selective 
algicidal properties of the six com 
pounds tested. Table 3 indicates the 
relative general algicidal properties of 
these compounds by ranking the six 
compounds in the order of their toxic- 
itv for each species of alga. From this 
latter table it is evident that zinc di 
methyl dithiocarbamate (ZDD) was 
the most effective of the six 
pounds as a general algicide. Rosin 
amine LD acetate slightly 
toxic than ZDD to the entire group of 
algae tested. These two compounds 
were followed in order of decreasing 
toxicity by dodecylacetamido dimethyl 
benzyl ammonium chloride (DAC), 
rosin amine D sulfate (RADS), cop- 
per sulfate (CuSO,.5H2O), and 2, 3 
dichloronaphthoquinone (2,3-DNQ), 


com 


was less 


If the toxicity of the six compounds 
to the seven species of blue-green 
algae is considered alone, it will be 
noted that there is little difference be 
tween the algicidal properties of ZDD 
and RADA, which were the most 
toxic to this group. DAC and RADS 
were somewhat alike in their 
toxicity to this group of algae, al 
though less toxic than the two afore 
mentioned compounds. 

It is also evident from Table 3 that 
DAC was slightly more effective 
against the seventeen species of green 
algae than was RADA. Also, 2,3 
DNQ was the least effective of the 
Six compounds tested against the 
green algae. The total of its assigned 
numbers for this group of algae was 
100 out of a possible 102 (Table 3) 

This indicates the 
toxicity of this compound to certain 
species of blue-green algae. As previ 


also 


again selective 


ously pointed out, it was able to con 
trol the growth of some of the species 
oi blue-green algae at 0.5 ppm, while 
it required at least 2.0 ppm to control 
the growth of any of the seventeen 
species of green algae, and 1.0 ppm to 
prevent the growth of any of the six 
diatoms tested (Fig. 1). 

ZDD was the most effective of the 
compounds in controlling the growth 
of the tested. RADA and 
KADS showed little difference in 
their general toxicity to this group of 

1 


aigac 


diatoms 


Fish Toxicity 

Of the six compounds tested, ZDD 
was the most toxic to fishes (Table 
4). The 96-hour TL,,-value (that 
concentration at which 50 per cent of 
the test fish survived) for this com- 
pound was 0.008 ppm. The TL,, 
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TABLE 3 


Six Chemical Compounds Ranked in Order of Toxicity For 
Each Species of Algae 





Species of Algae 


Order of Toxicity for Each Species 





2, 3- 
DNO 


DAC RADA 





Calothrix 
Cylindrospermum 


braun 

licheniforme 
Microcystis aeruginosa 
Nostoc muscorum 
Phormidium tenue 
Plectonema nostocorum 
Symploca erecta 


otal 


Ankistrodesmus falcatus 

Ankistrodesmus falcatus * 
Chlamydomonas communis 
Chlamydomonas 
Chiorella 


Chioroco 


paradoxa 
variegata 

um botryoides 
Chiorococcum humicola 
Coccomyxa simplex 


Coelastrum proboscideum 
Gloeocystis grevillei 
Mesotaenium caldariorum 


Oocystis 


Oocystis marson 


acustris 


Scenedesmus basilensis 
Scenedesmus obliquus 
Sphaerelia lacustris 

Stigeoclonium nanum 


Tota 


Achnanthes 
Achnanthes 


nearis (Strain |) 
nearis (Strain 2) 
Gomphonema parvulum 

Nitzschia palea (Strain |) 
Nitzschia palea (Strain 2) 
Nitzschia palea (Strain 3) 


Tota 


revwvooo7 wv 


a— NW 
coofe 


ouww 


moooow 


coouwuw 


ooooo o 


°o 


in 





uSO,.5H.O showed littl 

wr 24, 48, and 96 hours. At 

hours the TL,,-value for 

ompound was 0.19 ppm and for 
0.18 ppm 

rL,.-value for RADS 

and that of RADA 

However, the 96-hour 

for RADA remained at 

that for RADS de 

creased to 0.16 ppm. The TL,,-value 

2.3 DNO decreased 0.24 

pm at 24 hours to 0.15 ppm at 96 

DAC least toxic to 


while 


Irom 


was the 


hours 
fish of the six compounds. Its 24-hour 


value was 0.72 ppm, while it de 


1 


only 0.65 ppm at 48 and 


Discussion 
\lthoug! nk 
bamate (ZDD) 
tive in controlling the growth of the 
ilgae, its toxicity to fish would limit 
its usefullness as an algicide except 


dimethyl dithiocar 


was extremely effec 
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in closed systems, in areas where its 
toxicity 


sequence , OTF in 


to tish would be of no con- 
isolated 
algicide in low 


cases aS a 
selective concentra 
tions 

It appears that both docecylaceta 
mido dimethyl benzyl ammonium 
chloride (DAC) and rosin amine D 
acetate (RADA) have strong possi 
bilities for use as general algicides. 
DAC would seem to be exceptionally 
good because it is comparatively less 
toxic to fish. DAC was particularly 
eltective against the green algae, 
which are commonly the most resist 
ant to algicides 

Copper sulfate has been used ex- 
tensively as an algicide for many 
years. In these tests, however, it was 
not as effective in its general algal tox- 
icity as four of the other compounds 
tested. This could be due to the chem- 
ical nature of the culture medium em- 
ployed in this work. It is well known 
that under conditions of high pH and 
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alkalinity, copper sulfate precipitates 
or complexes into insoluble copper 
compounds and its toxic effects are 
lessened. 

Rosin amine D sulfate (RADS) 
exhibited some selective toxicity to 
the diatoms. Although it is closely 
related to RADA in chemical com- 
position, it appears that RADA has 
greater potential for use as an algi- 
cide. 

The quinone derivative, 2,3-dichlo- 
ronaphthoquinone (2,3-DNQ), did 
not give any indications of general 
algicidal toxicity. However, it would 
certainly have value as a selective 
aigicide for certain species of blue- 
green algae. 


Summary 

Six chemical compounds, copper 
sulfate, 2,3-dichloronaphthoquinone, 
dodecylacetamido dimethyl benzyl am- 
monium chloride, rosin amine D ace- 
tate, rosin amine D sulfate, and zinc 
dimethyl dithiocarbamate were tested 
for their toxicity to thirty species or 
strains of algae in culture. Each com- 
pound was tested in fourteen concen- 
trations ranging from 0.004 to 32 
ppm. Preliminary bioassay tests also 
were carried out with these six com- 
pounds to determine their toxicity to 
fish. 

All six of the compounds exhibited 
some degree of selectivity to the va- 
rious species of algae tested. In con- 
sidering both algal and fish toxicity, 
dodecylacetamido dimethyl benzyl am 
monium chloride, and rosin amine D 
acetate appear to have the best poten- 
tialities as general algicides. Zine di- 
methyl dithiocarbamate was extreme- 
ly good in controlling the growth of 
the algae, but was highly toxic to the 
test fish. Rosin amine D sulfate did 
not appear to be as effective as rosin 
amine D acetate and was more toxic 
to the test fish in 96 hours. The com- 
pound, 2,3-dichloronaphthoquinone, 
was confirmed as being selectively 
toxic to some of the blue-green algae. 
Copper sulfate appeared to be selec- 
tive rather than general in its algi- 
cidal effects when used at concentra- 
tions of 2 ppm or less 
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Weehawken Sewer Authority 
To Build Treatment Plant 


McClave and McClave to Prepare 
$1,500,000 Design 

Preparation of plans and speci- 
fications for a proposed $1,500,000 
sewage treatment plant to be built 
by the Weehawken (N.J.) Sewer 
Authority will be begun immedi- 
ately under the appointment of the 
consulting engineering firm of Mc- 
Clave and McClave, Cliffside Park, 
N. J. The firm was selected by the 
authority at a recent meeting. 

Weehawken is under orders from 
the Interstate Sanitation Commis- 
sion to cease pollution of the Hud- 
son River. The new plant is being 
planned with that objective in 
mind 


Fluid Controls Institute 
Adopts Standard Terms 


The Fluid Controls Institute, 
formerly the National Steam Spe- 
cialty Club, an organization includ- 
ing manufacturers of control 
valves, regulators, solenoid valves, 
controllers and other auxiliary con- 
trol equipment, has announced 
adoption of a standard classifica- 
tion and terminology system for 
power actuated valves. 

The project was undertaken by 
the Institute to provide a practical 
framework of standard terms for 


everyday use by operating engi- 
neers, instrument engineers and 
mechanics. It is expected to clear 
up existing semantic ambiguities 
and uncertainties, and at the same 
time provide a broad base for new 
and accepted names and terms 
which should be recognized and 
preserved. 

Results of the project are pub- 
lished in a 12-page booklet entitled, 
“Standard Classification and 
Terminology for Power Actuated 
Valves,” which is available from 
Fluid Controls Institute, Box 191, 
Decatur, III. 


City Employees of Cairo 
Must Keep Awake on The Job 


One of the rules and regulations 
for the employees on the pay rolls of 
the City of Cairo is the following: 

“MunNictpAL EmpLoyees caught sleeping 
during office hours will forfeit 5 days pay; 
those reading newspapers, 15 days pay” 
City of Cat qvpt 


Here is another: 


“During office hours government worl 
ers must stop opium smoking.” 
Iraman Authorities 


“The one best investment is in the 
tools of one’s own profession or trade.” 
Ben Franklin 


First International 
Ozone Conference 


Sponsored by Armour Research Foundation 


lhe first International Ozone Con 
is to be held in Chicago at 
Sheraton on Noy. 28, 29, 30, 
the sponsorship of the 
Foundation of the 
Technology. Sci 


parts ofl the 


lerence 
llotel 
1956 under 
Research 
Institute of 
entists trom various 
world are participating in the techni 


\rmour 
Illinois 


cal program which covers a wide va 
riety Of papers on ozone, its reactions, 
applications in industry as well as 
water and treatment 

In water and sewage treatment pa 
28th 


sewage 

pers are being presented Nov 

on the following topics 
“Experiences With Drinking Water Oz 


nation’ loncell 


Sewage With Ozone’ 


Reductions by 


& Ingol 


Phila 


Bacterial 


FeHuer 


Costs at 


Plant” 
“Determination of Residual Ovzor 


Solution li s 
j 


ln addition to Armour 
a number of companies 


Research 
l-oundation 

interested in Ozone are 
ing the first International Ozone Con- 
\mongst these are Westing 


Du Pont, Welshbach and Na 


Foundation 


co spt msor 


ference 
house, 


tional Science 


WaTeR & SEWAGE WorKsS, NOVEMBER, 1956 





514 


South Dakota Water and Sewage Works Conference* 
Holds 22nd Annual Meeting in Aberdeen 


Che water and sewage works opet 
of South Dakota opened their 
Annual Conference at Aber 

uth Dakota, September 19, 

a smoker and dutch lunch 

urtesy of the host city. There 

was a total of 120 registrations. Al 

though \berdeen is not centrally lo 

d, the entire state was well repre 

Those registering came from 

n South Dakota and 11 out 
communities 


cate 
sented 
24 cities 
state 
general SCSS1O1 Was cle 
s of interest to both wa 
ge works operators \ft 
hig iuldress by Mavor | 
ind the response by 
President ( harles ( lark. 
from Region VI of the 
Health Service, dis 
w Federal Water Pollu 
Act, Public Law 660 


ittet dat ce 


hye rt 


were extremely 
this act and many 
pre sented to Mr 
sSSroney | rancis M« Neary 
ssed the \berdeen 
he stressed mainly the 


ques 


.alton 
sewetl 


| deaths resulting from «¢ 
ials in sanitary sewers 


rocedures to pin-pornt the 
orrective action. Mr. Jo 


ief Engineer and Execu 
tive COtticer oft the South Dakota \W a 


Resources Commission. then dis 
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OFFICERS AND DIRECTORS 


Wessinator Sor 


Mit 


ard Haddorff. (Pre 


aries ork 


cussed the activities of this commis 
sion, with particular respect to city 
water rights and their obligations. 
lhe following papers were present 
sections 


ed at separate 


1 
i 
Thursday afternoon session: 


Water Section 


Water Geology’ ] 
Geologist, United States 
Survey, Huror 


Ground 
District 


1 


Geo 
ogical 
Publi 
Discussion 


Program for Water 
Panel 


Discussior 


\pprova 
Supplies” 
Pe riod 


()perators 


Sewage Section 


Industrial Waste & Munici 


( ooperative 
] Discus 


Vag rreatment Panel 
Treatment lroces 
Supt sewage 
Falls and Glen \\ ick 
Paul 


Period 


h-Rate Sewage 
Leland 


Treatment 
nd, Dorr-Oliver, Inc., St 


Bradney, 
10ux 


Operators’ Discussiot 


The Annual Banquet was held in 
the Sherman Hotel at Aberdeen. Sev 
eral awards were made at the banquet 
imecluding: (1) the $50 cash award 
presented to Arley Campbell, Cham 
herlain Waterworks Operator, by 
aul Tveite of the Flox Company, 
ind (2) the Izaak Walton Plaque 
presented to Charles R. Price, Rapid 
City Sewage Treatment Plant Oper- 
ator, by Calvin Cran of the South 
Dakota Division of the Izaak Walton 
\merica, Inc 

\ general session was held Friday 
morning at the Sherman Hotel. Those 
had the opportunity to 


League of 


in attendance 


1956 


during the 


R. Jones, 


view an interesting film entitled ““Wa- 
ter, Wealth or Worry for America”. 
Following the film showing there 
were inspection trips to the Municipal 
Water Treatment Plant, Municipal 
Sewage Treatment Plant, and the 
Municipal Swimming Pool of Aber- 
deen. 


Officers 1956-1957 


The meeting concluded with the 
business luncheon on Friday noon, 
when the following officers were elec- 
ted for the forthcoming year: Presi- 
dent, Leonard Haddorff, Wessington 
Springs ; Vice President, Roy Heiens, 
Philip ; Directors : Edward Gaisbauer, 
St. Paul; Wm. Mailloux, Sturgis; 
Lvle Meadows, Watertown; Francis 
McNeary, Aberdeen; Wallace John 
son, Huron; and Harold Tormey, 
Mitchell: Charles E. Carl, 
Treas., Pierre. 


Secy .* 


The use of chlorinated copperas to 
treat water at Akron, Ohio has re- 
sulted in a saving of $162,800 in 20 
years. 


> > > 


Alfred Chalk, inspector of flushing 
for London County Council, gets the 
British Empire Medal (civil divi- 
sion). According to the official an- 
nouncement, Mr. Chalk has “out- 
standing knowledge” of London’s 
sewers. 





Concentric Orifice Diameters 


Method of determining for fluid flow measurement 


HE USE of a sharp-edge, con 

centric orifice as a primary ele- 
ment in a pipe line is a practical, 
inexpensive, and accurate means 
for measuring rate of fluid flow. A 
concentric orifice produces a geo- 
metrically uniform change in the 
cross-sectional area of a flowing 
stream. The resulting change in the 
Static pressure across the orifice, 
from which the flow can be deter- 
mined, is definitive for any particu- 
lar orifice and rate of flow 

[his discussion is limited to 
methods for determining orifice 
diameters for vena contracta taps 
and pertains to incompressible 
flow. These methods apply to liq- 
uids and gases which undergo a 
pressure drop across the orifice, 
with that pressure drop being a 
small percentage of the total 
pressure. It is desirable to keep 
the pressure drop less than five 
per cent of the total pressure of the 
fluid. Correction for Reynolds num 
bers above 15,000 and for expansion 
are considered 


cre 
gas 


Conditions 

The accepted orifice standards, 
indicated in Fig. 1, must be ad- 
hered to. There must be a mini 
mum of ten to twenty diameters 
of straight pipe upstream of the 
orifice and five downstream. The 
pipe must be smooth and free 
from encrustation and tubercles 
The length of the cylindrical part 
of the orifice should not exceed 
one-eighth of the orifice diameter, 
one-thirtieth of the pipe diameter, 
or one-eighth of the difference of 
the two diameters, and should be 
the smallest of these. The remain 
der of the orifice plate thickness 
should be bevelled forty-five de 
grees downstream. 

The upstream tap should be one- 
half to one pipe diameter from the 
face of the orifice plate. The down- 
stream tap should be N diameters 
from the plate in the region of min- 
imum static pressure. This location 
depends upon the ratio of orifice to 
pipe diameters, as is shown on the 
rectangular coordinate curves of 





by ALEXANDER GOLDSTEIN 


Mr. Goldstein is Senior Mechanical Engineer, West-Southwest 
Sewage Treatment Works, Metropolitan Sanitary District of 
Greater Chicago. This article was prepared by Mr. Goldstein 
as a convenient reference for the design of concentric orifices 


for metering fluid flow. 





Fig. 1. The diameter of the pipe 
taps should not exceed one-eighth 
of the pipe diameter and at no time 
be over one-half inch. The tap bore 
should be a minimum of two diam- 
eters in length, should enter the 
pipe with machine-like finish, and 
be free from burrs and metal cut- 
tings. 


Symbols 
The following symbols are used: 
\ Area of the orifice in squart 
teet 
Ratio d/D, orifice diameter 
to pipe diameter 
Orifice coefficient not in 
cluding the velocity of ap 
proach factor 
Viscosity of the flowing fluid 
in centipoises 
Viscosity of the flowing fluid 
in centistokes 
Orifice diameter in inches 
Pipe diameter in inches 
Acceleration of gravity in 
feet per second per 
32.16 
gallons per minute 
Orifice differential in inches 
of water column 
Orifice differential in feet of 
flowing fluid column 
Pounds per minute 
Orifice differential in pounds 
per square inch h/27.7 
Upstream static fluid pres 
sure in pounds per square 
inch absolute 
\bsolute temperature ce 
grees Fahrenheit plus 460 
Cubic feet per second 
Cubic feet per minute 
Reynolds number 
Density in pounds per cubic 
toot 
Specific volume in cubic feet 
per pound 
Y Expansion factor 


1/Y 1-s* 


sec ond 


Velocity of approach fac 
tor 
Pounds per square inch gage 
pressure 
Pounds per square inch abso 
lute pressure 


psig 


Dsla 


Basic Equations 
lhe 


basic orifice flow equation 
22H 
(1) 
\ 1-s+ 
In order to use a time interval of 
one minute and water column dif- 
ferentials, Eq. (1) is converted into 
the following forms: 
h/p 
1096.4 CA 


h p 
1096.4 CA 
V 1-8 
Introducing in Eq. (2) the ori- 
fice diameter, and giving C a value 
of 0.61 


h/p 


Determination of d 


When determining the value of 
d, the value of all other quantities 
either are known or assumed in 
any practical problem. The quan- 
tity of fluid flowing is calculated or 
estimated; the density is known 
from the temperature and pressure 
conditions of the fluids; the orifice 
differential is selected to suit man- 
ufactured meters or flowing condi- 
tions ; the pipe diameter is obtained 
from computations made previous- 
ly to the appearance of the meter- 
ing problem. The only unknown is 
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Fig. 1. ORIFICE tolerances 


assumed to be the orifice diaméter 
d. Any value of d that gives the 
correct value of Q, G. or M when 
substituted in any Eq. (3 a,b,c), is 
the correct solution, no matter how 
d is found 

One method employed by engi- 
neers to determine d, utilizes any 

Eq. 3. By replacing d in Eq. (3a) 
with BD, this equation becomes: 

) 


(4) 


(6) 
1-s* 

Fig. 2, is drawn using 
f(8) as ordinates and 
8 as abscissas. The value of K is 
found from known or assumed val- 
ues of Q, D, p, and h. Since K 
f(8), an ordinate point is estab- 
lished on the graph and from a cor- 


\ graph, 
values oT 


responding abscissa point, 8 be- 
comes known. Then, d = BD. Sub- 
stituting the value of d in Eq. (3a) 
provides an adequate check. 


Simplified Procedure 


Although the above method for 
determining the orifice diameter is 
valuable, it suffers from a lack of 
straightforwardness. It does sim- 
plify the arithmetic somewhat, but 
uses several steps to complete the 
solution. These steps include com- 
putation, graph reference and fur- 
ther computation. 

There is merit in devising a sin- 
gle formula, and carrying out di- 
rectly arithmetic computations to 
obtain the answer. Algebraic solu- 
tions of Eq. (3a, b, c) in which val- 
ues for the known and assumed 
quantities are entered and d direct- 
ly computed, can readily be de- 
vised. To accomplish this end, Eq. 
(3a, b, c) are solved for d result- 
ing in the following forms: 
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YM 
-— -- (7c) 


M2 “4 
[133 hep + — 
Dé 


Using these equations, the de- 
termination of orifice diameters is 
a direct procedure which involves 
the introduction of numerical val- 
ues of Q, G or M, and h, P and D 
into the appropriate formula, fol- 
lowed by arithmetic solution for d. 
The computed values of d are 
checked with the proper equation 
of group (3). 

The preceding method is satis- 
factory for ordinary needs. The ori- 
fice diameter will have been accur- 
ately determined by the use of any 
of the equations in group (7). For 
normal quantities of flow in a par- 
ticular size of pipe, d can be used 
in orifice formulas without any 
further refinement. 

Figure 2 contains a second curve 
showing the unrecoverable loss due 
to metering in percent of differen- 
tial head. This is of particular sig- 
nificance for gases of low total 
static pressure where the head 
available for metering is very lim- 
ited. 


Reynolds Number & Expansion Factor 


If conditions require a solution 
for d with consideration of the 
Reynolds number and the expan- 
sion factor, it can now be done. 
The Reynolds number enters into 
the problem because the orifice co- 
efficient of discharge, not includ- 
ing the velocity of approach factor, 
is not strictly constant, but varies 
as a function of the Reynolds num- 
ber. The values of d obtained from 
the equations of group (7) will be 
changed very little even after cor- 
rection and, therefore, d can be 
used in the following equations to 
obtain the Reynolds numbers. 

23,700 Q 


(8a) 


3,170 G 
= — (8b) 


d cs 
380 M 
R= —... (8c) 
d cp 
The viscosities of water, air and 
steam can be obtained from Fig 3, 





SSO] POOY [OWjueteHIp PUD (7) Oo WOWr2UNy OD SD y SA segQmDIp adid 04 s9,;0UIDIP e2144110 yo O10y “Zz “Biy 
qIeyouetp edtd a 


(Jeqeuerp @0T5 10) > * ¢/ 
Z° 9° S° +" ¢° 





WATER & SEWAGE WorRKS, NOVEMBER, 1956 


SsO]J perez 
TeTquertessITd que 18d 


n 
eS 
a 
B 
oa 
= 
= 
a 
x 
= 
=| 
= 
° 
2 
= 
& 
| 
a 
<7) 
Zz 
° 
<i 





CONCENTRIC ORIFICE DIAMETERS 
Op 


150 200 


(cs ) 
rot 


oO 


Viscosity of water in centistokes 
Centistokes (cs) 


50 60 70 


Temperature - °F. 


Fig. 3. VISCOSITY of water vs temperature 


con- For any flow, Qs, other than the 


4 and 5 respectively. Table 1 
tains the values of the orifice dis- 
coefficient C for corres- 
ponding Reynolds numbers and 
to pipe diameter ratio B. 

Jecause gases do expand some- 
what even for the small reduction 


charge 


orifice 


in pressure across a metering ori- 
fice, the expansion factor Y enters 
into the problem. Values for Y can 
be obtained from Fig. 6, in which 
Y ordinates are plotted against 
h/27.7p abscissas, the change in 


pressure over the total pressure. 


maximum, 

he h(Q2/Q)? (9) 
This he is the orifice differential 
head used to obtain Y for average 
flow conditions. 

If the value of C from Table 1 is 





TABLE | 


Coefficient of Discharge C — For Various Reynolds Numbers 
Not Including Velocity of Approach Factor 


50,000 


5982 
599 | 
6003 
602 

.6042 


Reynolds Numbers 
100,000 250,000 


5964 
5972 
5985 


5944 
5953 
5965 
5985 
6020 


6064 
.6088 
4115 
6142 
.6167 
6187 
6203 
6210 
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significantly different from the C 
value used in equations of group 
(7), (i.e., 0.61) and/or the expan- 
sion factor Y is not close to unity, 
then the orifice diameter d can be 
found to a more exact degree by 
the use of the appropriate equa- 
tions following: 
VQ 
d a 
h Q? 4 
[ 35:7 Y2C2 — + ] 
p D4 


(10a) 


(10b) 


h 
[ 2000 y2Cc? — 


[ 35.76 Y2C2 hp + — 
D4 
The oirfice diameter is deter- 
mined for the normal maximum 
flow condition, but the values of 
Y and C used are for average flow 
conditions. This gives the best ac- 
curacy at usual operating condi- 
tions. A check is made by substi- 
tuting the new values of d in the 
following appropriate basic equa- 
tions of orifice flow, which include 
the expansion factor. 
a" 
Q = 5.98 YC d /— 
Vy 1-84 


M = 5.98 YC d? _ 
Vv if 


Data Values 

The density of water at ordinary 
temperature can be taken as 62.3 
pounds per cubic foot without ap- 
preciable error. For higher tem- 
peratures, steam tables can be con- 
sulted. Likewise, the specifce vol- 
ume for steam can be obtained 
from steam tables. The density of 
air is determined from the gas law 
relationship p =2.7 p/T. The den- 
sity of standard air is 0.0749, taken 
at 68° F and 50 percent relative 
humidity and at a pressure of 29.92 
inches of mercury. 


Gas or Gas Mixtures 


When the fluid is a gas or a mix- 
ture of gases, the pressure, tem- 
perature and composition must be 
known to measure its rate of flow. 
To obtain the density of a mixture 
of gases, use the equation 


e = .0932 — (rum, + frsime + - ++ TalMa) 
T 


(12) 


CONCENTRIC ORIFICE DIAMETERS 


026 


-025 


Viscosity of Air in centipoises (cp) 


100 


300 400 


200 
Tempereture - °F, 


Fig. 4. VISCOSITY of air vs temperature 


where rj, fo, fn = percent of con- 
stituent gases by weight/100 and 
m;, Ms, m, = molecular weight of 
constituent gases. 

Where it is desired to know the 
orifice differential for an existing 
metering orifice installation use the 
equations: 


Q? p (1-s*) 
35.76 Y2C2 dé 
1&C 0.61 


Q? p (1-s*) 


h Oh le Ml 
13.3 d4 

for Y (13a) 
G? p (1-84) G? p (1-s*) 
2000 Y2C2ds F 
L&C 


M? (1-8) 


0.61 


M? (1-8*) 


13.3 p d* 
(13c) 


35.76pY2C2d4 


for Y 1&C 0.61 


Loss of Head 
theoretical loss of head 


The 

curve (Fig. 2) was obtained by 
plotting the ratios of (1) the loss 
of head due to imaginary sudden 
increase in pipe section from the 
area at the vena contracta to (2) 
the difference in velocity heads be- 
tween that exisitng at the vena 
contracta and the full flowing pipe. 
It is seen that the theoretical and 
actual losses are identical up to a 
B value of 0.6 at which point they 
slightly diverge. This divergence 
is of little practical significance 
The percent loss of head due to 
metering can be calculated from 
the equation: 


Percent Head Loss = 100 - eoainins (14) 
1+Cp? 


References 


In compiling Table 1 and pro- 


ducing Fig. 6, information was ob- 
tained from the publication of the 
American Society of Mechanical 
Engineers on Fluid Meters. In or- 
der to provide for the variation in 
C for pipe size as well as Reynolds 
Number, average curves were 
plotted with C ordinates and B ab- 
scissas for various values of Rey- 
nolds numbers and sizes of pipe. 
For values of B below 0.25 and 
above 0.75, the true value of C for 
some conditions were somewhat 
off the average, but not significant- 
ly as far down as 0.20 or up to 0.80. 
Also, the graph of the expansion 
factor Y is an average for all val- 
ues of 8 and gives a good degree 
of accuracy. For further refinement 
in the determination of orifice di- 
ameters, the above publication can 
be very helpful 


Example |. 


Find the orifice 
these flow conditions: 4800 cfm of 
free standard air at maximum 
flow; 3600 cfm at average flow; 
12-in. internal diameter pipe; 8.5 
psig pressure; 140°F temperature ; 
29.5 in. of mercury barometer, and 
20 in. water column maximum ori- 
fice differential. 

Under pipe conditions, 

Pp 85 + (0.491 x 295) = 

2.7 p/T = 27 x 23/(140 4 
0.1035 Ib/cu ft 

For maximum flow, 

M 4800 x .0749 = 359.5 lb min. 

Q = 359.5/.1035 = 3475 cu ft/min. 

Solution using equation (6) and 
Figure 2: From equation (6), 


diameter for 


23 psi 
460) 


3475 7 1035 
K 1.735 
144 ¥ 2 
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From Fig. 2 


8 655 
7.26 in 


1 8D 655 x 12 


Check, using equation (3a): 


20/.1035 


3.65 x 7 262 


V 1-.6554 


3475 cu ft/min 


Solution using equation (7a): 
=~ 20 
d=V3405 [as 32 
1035 
7.86 in 


3 7.86 x 12 655 


Water & Sewace Works, NOVEMBER, 1956 


sg . ae 
+ —i—% 
124 From which, 


CONCENTRIC ORIFICE DIAMETERS 


600 700 
Temperature - °F, 
Fig. 5. VISCOSITY of steam vs temperature 


500 


Check, using equation (3a), is 
the same as shown above. 


Correcting for Reynolds number 
and expansion factor: Obtaining 
cp from Fig. 4 and applying Eq. 
(8c), 


380 x 3600 x .0749 
= 650,000 


R 


7.86 x .02 


From Table 1, C = .609 with 
gS 655 
From Eq. (9), 

= 20(3600/4800)2 = 11.2 in. 
11.2/27.7 x 23 = O18 


= 993 


h 27 7p 
From Fig. 6, Y 


x 


Solution using Eq. (10a): 
d = V 3475 [(35.76 x 0.9932 x 0.6092 
oun £f 
x 20/0.1035) + 34752/124] 
= 7.90 in. 


B = 7.90/12 = .658 


Check, using Eq. (lla): 
5.98 x .993 x .609 x 7.90? 
207.1035" 


Pen eos na 
\ 1-.6584 
Example 2. 
Find the orifice diameter for 
these conditions : 900 gpm of water 
at maximum flow; 600 gpm 
average flow; 8 in. pipe, (8.071-in. 
ID); 100 in. of water column dif- 
ferential at maximum flow; 70° F. 


Q —— 


= 3475 cu. ft/ min 





at 


(7b): 
100 


62.3 


—n% 
] = 4.918 in. 


0.609 
(3b) 


Solution using Eq. 


9002 
+ ———— 
8.0714 
B = 4.918/8.071 = 
Check, using Eq 


100/62.3 
G 27.39 x 4.918? . 
Vy 1-.6094 
= 900 gpm 


Correcting for Reynolds num- 
ber: From Fig. 3, at 68°F, cs 
1.01 and from Eq. (8b): 


3170 x 600 

—— --— 385,000 
4.918 x 1.01 

‘rom Table 1, C = 0.6085 


Using Eq. (10b): 


100 
60852 x ——) 
62.3 


d=Yy 500 2000 x 1 x 


— 
—— 4.92 in 
8.0144 


8 4.92/8.071 061 


Check, using Eq. (11b): 

100/62.3 
G 44.73 x 1 x .6055 x 4.922 — ———_ 
VY 1-.614 
900 gpm 


Example 3. 


orifice diameter for the 
following conditions: 48,000 lb per 
hr of steam at maximum flow; 40,- 
000 Ib per hr at average flow; 6- 
inch pipe (5.761-in. ID) ; 440 psia; 
700°F; 140 in. water column dif- 
ferential. 


Find the 


From the steam tables, v = 


1.494, and at 700° D = 


(7c) 


5.79 in. 
Solution using Eq. 


48,000 


—| (133 x 140/1.494) 


8002 4 —% 
‘ 70) | 
5.794 


8 4.33/5.79 748 


= 4.33 in. 


(3c): 
/140/1.494 


\ l 


Check, using Eq 


M 3.65 x 4.332 : 
7484 
= 800 Ib/min 


Correcting for Reynolds number 
and expansion factor: From Fig. 5 


cp = .033 and from Eq. (8c), 
580 x 800 


4. 33 x .033 


= 2,130,000 
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Fig. 6. EXPANSION factor vs ratio of orifice differential te 
static pressure 


From Table 1, C = 


From Eq. (9), 


40,000 
h 140f — 
48 000 


From which 
= 97 


3/(27.7 x 440) = .008 
997 


(h/27.7p 
From Fig. 6, Y = 
Solution using formula (10c): 


140 
d Vv 800 [ 35.76 x .9972 x 


8002 & 
5.794 


4.35/5.79 = 


1.494 


and p = 


Check, using Eq. (llc): 
M 5.98 x .997 x .605 x 
140/1.494 
435° x . = 00 
\ 754 


The actual orifice diameter must 
be corrected for the operating tem- 
perature, that is, made smaller so 
that it will increase to 4.35 inches 
when heated to 700°F. 


Example 4. 


Find the orifice diameter for the 
following conditions : 72,000 cfm at 
maximum flow, 55,000 cfm at aver- 
age flow of a mixture of air and 
water vapor at 14.5 psia pressure, 
300°F and 30 per cent by weight 
is the vapor in the gaseous mixture, 
54 in. ID duct, and maximum ori- 
fice differential to be 4 in. of wa- 
ter column. 


From Eq. (12), 


14.5 
p = 0932 x —— (.70 x 29 + 3x 18) 
760 


04565 
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Solution using Eq. (7a): 


4 72,0007 — 
= 72000] (13 3 pees) dn | 
04565 544 
= 41.3 
= 41.3/54 = .765 
Check, using formula (3a): 
4/.04565 


3.65 x 41.3? 72,000 


Vv 1-.7654 

Correcting for Reynolds number 
and expansion factor: From Fig. 
3, viscosity of the air = 0.024 cp. 
From Fig. 5, viscosity of the steam 
= 0.014 cp. Assuming that the to- 
tal viscosity of the mixture equals 
the weighted average, the viscosity 
of the mixture: 


cp = 70 x .024 + 30 x 014 = 021 


From Eq. (8c) 


380 x 55,000 x .04565 

R . 
41.3 x .02 1 

Table 1,C = 


= 1,100,000 


From 607 


From Eq. (9), 
(55,000/72,000)2 = 


ho = 4 2.33 


From which 
2.33/ (27.7 x 14.5) = 0.0058 


.9975 


h/27.7p = 
From Fig. 6, Y = 


Solution using Eq. (10a): 


V 72000] (35 76 x .99752 x .6072 


72,0002 4-14 
fe eee 


544 
415/54 = .768 


x 4/.04565) = 41,5 


8= 
Check, using Eq. (lla): 
Q = 5.98 x 9975 x 607 
4704565 
2 41523 x /———... 
V 1-.7684 
72,000 
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Fig. |—DIAGRAM of composting pilot plant 


Recent Developments In the 
* 
Composting of Organic Wastes 


URING the past few years dis- 

cussions have begun to appear in 
the literature of Sanitary Engineering 
with regard to the treatment of or- 
ganic wastes such as garbage and 
sewage sludge by composting. These 
discussions, together with a number 
of articles in popular magazines and 
in newspapers have raised the ques- 
tion as to whether this process is com- 
mercially feasible. Questions continue 
to arise as to whether this process can 
be carried out without odor or nui 
sance and whether the end product is 
of real economic value. 

It has been pointed out by a num- 


*Presented before the Rocky Mountain 
Sewage and Industrial Waste Assn. Re- 
leased for publication in Water & Sew- 
age Works 











by ROBERT F. McCAULEY 

Mr. McCauley is Associate Professor of Civil 
and Sanitary Engineering at Michigan State 
University, East Lansing, Mich. This article pre- 
sents observations on experimental pilot plant 
studies of composting. 





ber of writers on this topic that com- 
posting is not a new art. References 
to the Indore and Beccari processes 
which were developed around the 
turn of the century and a little later 
have been numerous. Further devel- 
opments, typified by the Dano and 
other processes, have led to wide- 
spread use of composting for disposal 


WaTeR & SEWAGE WorKS, NOVEMBER, 1956 


of organic wastes in Denmark and 
other European areas. Yet, in spite 
of these local usages of composting in 
Europe and elsewhere those who are 
responsible for the treatment and dis- 

sal of garbage and similar wastes 
in this country are almost completely 
lacking in an understanding of the 
basic principles of the process, 





Questions About Composting 


This apparent disinterest in a 
potentially useful process for waste 
treatment raises certain pertinent 
questions. These are: 

1. Is composting an economically 
feasible method for disposing of gar- 
bage, refuse and sewage sludge? 

2. If such a process is economically 
feasible does it have any serious dis- 
advantages ? 

3. If composting is economically 
feasible and has desirable features, 
why is this process not more widely 
used for the treatment of wastes in 
the municipalities of the nation ? 

4. Can an actual profit be shown 
from the sale of compost so that the 
operation can be carried on at no cost 
to a municipality and with a real 
financial return above the operating 
cost ? 

5. Is machinery, equipment, and 
technical advice presently available to 
a municipality which desires to use 
this method for disposing of its waste 
materials ? 

6. Are secret bacteria and secret 
processes necessary to 
composting ? 


successful 


_ This list of questions is indeed a 
formidable array, yet each must be 
answered satisfactorily before con- 
sulting engineers and municipal of- 
ficials can, with confidence, select 


composting as a means for disposing 
ot retuse, sewage sludge, and other 
organic waste materials. It is the pur- 
pose of this paper to discuss these six 


questions in the light of present 
knowledge and in doing so to review 
the present status of what we like to 
term the science of composting. 

That composting is not presently 
economically feasible for municipali- 
ties which must seek a proved method 
for disposing of garbage or refuse 
without odor or nuisance can hardly 
be disputed. No process, no matter 
how promising, can truly be described 
as completely feasible until it has been 
well tested on the proving ground of 
daily usage. The writer knows of no 
municipality in the nation which has 
successfully used composting as a 
method for disposing of its organic 
wastes. This statement is made in 
spite of the fact that the author is a 
member of the staff of Civil Engi- 
neering Department of Michigan 
State University which for two years, 
carried on extensive experimentation 
on the composting of garbage from 
the City of East Lansing, Michigan. 
Over this two year period, most of 
the garbage from East Lansing was 
composted, either by means of a con- 
tinuous flow digester, or by windrow 
composting on a small field furnished 
by the university. 
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Fig. 2—EXPERIMENTAL digester 


Michigan State 
Pilot Studies 

In late June 1953, the construction 
of a modified Earp-Thomas type di- 
gester* was completed by the Michi- 
gan State University Civil Engi- 
neering Department. This unit was a 
five ton per day digester and was 
modeled after a number of digester 
prints which were supplied by Mr. 
G. H. Earp-Thomas and which rep- 
resented the various digesters which 
had been considered or built by him 
over a period of 20 years. All prints 
were similar in that they were based 
upon a digester design which had 
been patented by Mr. Earp-Thomas. 
A line drawing of the plant as it now 
exists is shown in Fig. 1. A photo- 
graph of the digester appears in Fig. 
? 

It is beyond the scope of this paper 
to discuss the digester operation other 
than in general terms. In summarizing 
this operation it may be stated that 
about one-half of the four tons per 
day of garbage from the City of East 
Lansing was composted in the unit 
over the two year period. Break- 
downs were numerous and mechani- 
cal difficulties made operation diffi- 
cult. Torques developed by the plows 
attached to the driving shaft were 
excessive. Probably the greatest diffi- 
culty faced was that of devising 
means for conveying the garbage 


*The Editor of Water & Sewage Works 
has suggested the term “humifier” as an 
alternate to “digester”. The suggestion 
seems well taken; however the word “di- 
gester” has been used in previous Michi- 
gan State reports and will be used in this 
paper for that reason 


after it was ground. This conveying 
problem was never completely solved 
for the raw ground garbage until the 
screw conveyor, shown in Fig. 1, was 
installed. 


Digester Studies 

Since the plant was experimental it 
cannot be stated that the operation 
was entirely satisfactory. While a 
large number of tons of garbage was 
composted, the digester was not with- 
out odor nuisances. A well composted 
material was not always produced, 
and at times the end product from the 
digester gave off a pungent odor. The 
digester was located a few hundred 
feet from a newly developed college 
housing area, which grew up during 
this two year period of operation; 
therefore, these odors caused numer- 
ous complaints and finally made it 
necessary to discontinue operation 
at the present site. 

In early stages of operation, that 
portion of the garbage which could 
not be handled in the plant was 
buried. However, after about six 
months of operation a large 10-15 
ton per hour Ray-Mo grinder? was 
installed in such a way as to permit 
excess garbage to be ground into a 
truck. This ground material was then 
hauled to a field and piled into win- 
drows which were about six feet wide 
and three feet high. 


Windrow Composting 
During the summer of 1954, a 
series of experiments was conducted 


+ Manufactured by Ray-Mo Mfg. Co.. 
Verden, Neb. 
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with a Kemp soil shredder* to deter- 
mine the feasibility of windrow com- 
posting this material. These tests 
indicated that if enough capacity were 
available for handling the material 
that such a process could be satisfac- 
torily developed and that it would 
take seven to twelve days for fresh 
garbage to be composted into a rea- 
sonably satisfactory end product A 
photograph of a typical windrow pile 
is shown in Fig. 2. 

Large scale windrow composting 
was begun about April 1, 1955 and 
continued for a period of about 40 
working days. During that 40 day 
period, some 200 tons of raw or part- 
ly composted garbage was handled. 
The end product from the windrow 
process was reasonably satisfactory, 
but numerous complaints regarding 
the operation were finally instrument- 
al in requiring that this work also be 
discontinued. Such complaints were 
primarily due to the fact that the win- 
drow field was about 150 yards from 
a student housing area. The most 
serious cause of odors was the nature 
of the raw material which was being 
composted. This material had in 
many instances laid upon the ground 
for a period of two to ten months and 
in some cases the center portions had 
become extremely putrid. In addition, 
it cannot be denied that the large 
quantities of materials which were 


being handled at times gave off a 
pungent and even offensive odor. Ma- 
chinery and man power for handling 
this 200 ton batch were very inade- 


quate 


Conclusions Drawn 
From Field Studies 

Thus, although several hundred 
tons of raw garbage were composted 
during the two year experimental 
period, it was finally necessary to 
shut down the operation due to odor 
difficulties. This experience appears 
to the author to answer both the first 
and second question raised; that is 
whether composting is an economic 
method for disposing of refuse, gar- 
bage, or sewage sludge, and what are 
its most important disadvantages? 
The answers appear to be that gar- 
bage was composted without exces- 
sive cost but that until the process is 
improved and that until completely 
satisfactory machinery and equipment 
are available, composting cannot be 
carried on with complete assurance 
that no odors will be produced. These 
remarks are particularly true for proj- 
ects of limited financial support such 
as that described here. 


t Manufactured by Kemp Mfg. Co., Erie, 
Penna 
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Odor Problem 

Experience during this two year 
period definitely points to the prob- 
ability that further experimentation 
coupled with the development of more 
satisfactory equipment will probably 
lead to the formulation of an econom- 
ic process which is relatively odor 
free. It cannot be said, however, on 
an honest basis that a process of com- 
posting has now been developed 
which is economic and completely 
free of odors and other nuisances. 
Such a statement in no way detracts 
from the advances in the art which 
were made during the Michigan State 
studies. Instead, these experiences 
show why future experiments and op- 
erations should be carried on at least 
a quarter mile from the nearest habi- 
tation and point out that future plants 
and equipment should be designed in 
the light of the work reported here 
and with adequate capacity and struc- 
tural strength to handle all of the 
material which must be treated upon 
a routine basis. 

It may also be said that, in general, 
difficulties in plant operations 
stemmed from mechanical failures 
and the inability of equipment to han- 
dle material in the necessary manner 
and at a high enough rate to provide 
for proper biological fnuctioning of 
the process. In other words, equip- 
ment failure, rather than biological 
difficulties prevented the full devel- 
opment of a commercial composting 
process. 


The Fly Problem 


A problem which attends all refuse 
disposal operations is that of fly nuis- 
ance. Fortunately, no breeding of flies 
can take place in properly turned win- 
drow piles or in properly operated di- 
gesters because of high temperatures 
generated in the material. However, 
garbage trucks continually bring flies 
into the premises of such operations 
and vigorous measures are necessary 
to prevent the development of un- 
healthy conditions. Modern insecti- 
cides have proved completely ade- 
quate for this purpose, and it had 
been found possible to operate during 
the fly season for three summers 
without excessive fly nuisance. 


Economic Advantage 

The economic advantage of com- 
posting over a process such as the 
anaerobic digestion of sewage sludge 
was also shown by operation of this 
experimental plant. Composting is an 
aerobic process which can be made to 
take place quickly and which requires 
only a fraction of the space demanded 
for the digestion of a liquid material. 
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Such advantages suggest that com- 
posting may materially reduce the 
cost of treating solid organic wastes. 
In addition, the end product is a use- 
ful material which is pleasant in ap- 
pearance and in smell. It is an ex- 
tremely effective soil conditioner and 
has a high capacity for holding mois- 
ture. Its odor is earthly and pleasant. 
High temperatures generated prob- 
ably assure the destruction of patho- 
genic organisms since these tempera- 
tures are well above the pasteuriza- 
tion temperatures for milk and other 
liquid food. 


Present and 
Future Status 


It is now possible to turn to the 
third and fourth questions which 
were initially suggested. These ques- 
tions are with regard to why the pro- 
cess is not more widely used and 
whether a profit can be shown in such 
operations. The answer to these ques- 
tions is now quite apparent. The proc- 
ess is not more widely used because 
adequate techniques and equipment 
are not fully developed which can be 
sold with reliability upon a commer- 
cial basis and with absolute assurance 
that they will function in a manner 
which will be completely satisfactory 
to the using municipality. We may be 
upon the threshold of such develop- 
ment, but this has not yet taken place 
and until it does take place, the proc- 
ess will not be widely used for obvi- 
ous reasons. 

As to whether a profit over and 
above the operating expenses can be 
shown, the answer must be that ex- 
perience will determine whether such 
profit can be derived. Present indi- 
cations are that municipalities cannot 
expect to get rich by treating their 
garbage but that vaulable savings can 
be effected and that the process will 
probably be less costly than methods 
now popular in the waste treatment 
field. In addition, the use of com- 
posting digesters and similar equip- 
ment in large cities may be of materi- 
al advantage in the continued battle 
against smog since in many instances 
waste incinerators have proved to be 
among the worst offenders in this re- 
spect. 

As to the status of machinery and 
equipment as well as technical advice, 
little more may be added. The Michi- 
gan State experience has pretty well 
established that commercial grinding, 
dewatering, and conveying equipment 
is satisfactory in plant operation. The 
grinder previously mentioned has 
proved particularly valuable for the 
grinding of raw garbage and is quite 
adequate for this purpose. Screw con- 
veyors have been shown to be a satis- 
factory means for conveying ground 





garbage and it is probable that belt 
conveyors will also be adequate for 
this purpose. At least two soil shred- 
ders of the type now used by nursery- 
men for shredding peat and other 
soils have proved extremely useful 
for windrow composting. An auto- 
matic turning machine is now in the 
process of development by an Okla- 
homa concern. A Canadian concern 
has developed a prototype for a prom- 
ising digester, but a full scale model 
has not yet been built. Other concerns 
and organizations are intensely in- 
terested in the processes involved and 
in the development of equipment, but 
none has yet been produced to this 
writer’s knowledge which could be 
termed satisfactory for this purpose. 


No Secret Bacteria 


The final question which 
raised was as to whether secret bac- 
teria and processes are of value for 
composting organic wastes. The 
answer to this question is that so far 
as this writer knows, it has never 
been demonstrated that such bacteria 
or processes are of value. No secret 


was 


bacteria or processes were utilized in 
the studies and experiments reported 
here except for testing whether or 
not such bacteria and processes are of 
value. No difference between results 
obtained with and without propriet- 
ary methods was observed. Such re- 
sults were fully in accord with those 
that would be anticipated from the 
principles of microbiology since all of 
the necessary organisms required for 
composting are indigenous to both 
soil and garbage and it is necessary 
only to provide the necessary en- 
vironmental conditions for these 
organisms to grow and multiply. 


Principles of Composting 


As previously mentioned, com- 
posting is essentially an aerobic proc 
ess. In this process, waste organic 
materials are ground or shredded and 
then either piled in windrows or fed 
into the decks of a digester. In both 
the digester and windrow process, 
the basic biological principle is the 
same. Oxygen from the air penetrates 
into voids of the material where it 
dissolves in the liquid moisture films 
and is carried to aerobic bacterial 
organisms which are the active agents 
in breaking down the waste materials. 
It is extremely doubtful, however, 
that oxygen can be carried into the 
mass of composting material at such a 
rate as to maintain a completely aero 
bic population, and it seems more 
probable that the process is actually a 
combination of anaerobic and aerobic 
digestion with aerobic organisms pre- 
dominating in the outer portions of 
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Fig. 3—GAS_ analysis in windrow pile 


the individual particles of material 
and anaerobic organisms dominating 
in the central portions which receive 
a negligible supply of oxygen. Since 


aerobic organisms are in general more 
efficient for these purposes than 
anaerobic organisms, aerobic break- 
down is doubtless largely responsible 
for the biological changes. 


Voids and 
Oxygen Necessary 

Numerous field experiences have 
demonstrated that solid organic ma 
terials are poorly broken down in a 
predominantly anaerobic process and 
that an adequate oxygen supply is 
essential to successful composting. 
For this reason, it is necessary that 
some provision be made in both di 
gester and windrow processes for a 
continuous supply of oxygen to the 
composting mass. In digester opera- 
tion, oxygen is : upplied by a turning 
mechanism wi.ich stirs the com- 
posting material so that oxygen from 
the air is made continuously available 
to the aerobic organisms. In windrow 
processes, the material is piled in 
windrows in such a way as to provide 
for a large mass of voids. Such voids 
store the initial oxygen supply to en- 
courage the growth of aerobic organ- 
isms and serve as channels through 
which oxygen can pass to continuous- 
ly replenish the supply demanded for 
aerobic biological activity. 

The void space of a windrow pile is 
soon seriously reduced by the natur- 
al tendency of the material to settle 
and compact. For this reason, it is 
necessary in windrow operations to 
turn the piles periodically, preferably 
every day or two. Turning restores 
void spaces and also serves to turn 
the core material of the pile to the 
outside so that strictly anaerobic con- 
ditions are not permitted to develop. 


On small scale windrow studies, it 
has been demonstrated that the effici- 
ency of the process may be increased 
by recycling material from older, 
partially composted windrow piles 
to the new windrows which are being 
prepared from freshly ground materi- 
al. This process of back-seeding pro 
vides a large population of organisms 
which are capable of immediately 
beginning the digestion of the raw 
material. 


Moisture Content 


In both types of composting, mois 
ture content is critical. High moisture 
contents result in the voids of the ma- 
terial being filled with water and 
oxygen transfer is prevented from 
taking place; low moisture levels ar- 
rest biological activity. Moisture con- 
tent is particularly critical in digester 
operation, and a level of above 60 per 
cent often results in anaerobic con- 
ditions with foul odors and inefficient 
digestion. Because of the manner in 
which windrow piles are built, a 
somewhat higher level of 65 to 70 
per cent moisture can be maintained 
in windrows without the development 
of undesirable anaerobic conditions. 
High moisture windrow piles require 
frequent turning because compaction 
of the piles reduces void space and 
produces undesirable anaerobic con- 
ditions. 


Temperature Rise 


When a windrow pile is properly 
constructed, a rapid rise in tempera- 
ture is always observed. Under satis- 
factory conditions, a temperature 
level of 90 to 100 deg. F. is usually 
noted after 24 hours, and within two 
to three days, the temperature level 
rises to 150 to 170 degrees. These 
temperatures are self-generated and 
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result from the activity of the bac- 
terial organisms in utilizing the waste 
organic material for food. In digest- 
ing waste material the bacteria utilize 
oxygen for a biochemical combination 
with carbon of the organic material, 
and in the process produce carbon di- 
oxide. Thus, each bacterial organism 
can be likened to a small furnace 
which produces a quantity of heat in 
utilizing its food material. High bac- 
terial populations produce enough 
heat to keep windrow piles hot during 
sub-zero temperatures and for long 
periods of time. The organic matter 
is reduced to a lower energy level by 
composting and odoriferous waste 
material is changed to fibrous sub- 
stance with a pleasant earthy smell 

Similar levels of temperature are 
observed in digester operation. Tem- 
peratures of 100 deg. F. and higher 
are observed on the upper decks of 
the digester and temperature levels of 
150 to 170 deg. F. are noted in the 
partly digested material on the lower 
decks. Breakdown seems to be more 
rapid in digester composting than in 
windrow composting. The high rate 
of activity in digester operation results 
from a fundamental difference be- 
tween the windrow and digester proc- 
esses. In digester operation partly 
composted material is continuously 
fed into and removed from each deck 
at such a rate as to maintain high 
levels of bacterial activity. The theory 
is that each deck of the digester main 
tains a bacterial flora which is capable 
of carrying the composting process 
to a certain level of completion. In- 
coming material from an upper deck 
serves as food for organisms which 
continue the biological breakdown. 
Material is continuously removed 
from each deck and transferred to a 
lower deck where it serves as food 
for a new flora of organisms which 
is capable of carrying the process one 
step further. 

From this brief description, it is 
apparent that digester operation is 
mechanically more complex than 
windrow composting. The most im- 
portant factors in obtaining good di- 
gester operation are proper moisture 
levels, an adequate supply of oxygen, 
and the retention of enough heat to 
maintain the temperature level of the 
material. Continuous stirring is nec 
essary for proper aeration; but stir 
ring tends to dissipate heat and for 
this reason, digester design entails 
the dual problem of insuring adequate 
oxygen supply without excessive heat 
losses. Heat losses have made digester 
operations during cold Michigan win- 
ters a difficult mechanical problem 
but in spite of such difficulties, rea- 
sonable temperatures have been main- 
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tained in the digester without outside 
heat sources. 


Economic Value 


of End Product 


The actual value of compost for 
soil conditioning and fertilizing pur- 
poses is in question. The usefulness 
of compost for breaking up clay soils 
and supplying organic matter to soils 
which are deficient in humus has been 
demonstrated. In addition, compost 
contains two to five per cent nitrogen, 
one to three per cent phosphorous, 
and one to two per cent potassium, 
depending upon the original source 
of the composted material. With well 
digested compost, these elements 
serve as an excellent food for plant 
life and are unquestionably useful for 
this purpose. In addition, compost 
like other organic material has a high 
capacity for holding moisture and is 
helpful in this respect. A thin layer 
of compost when spread upon a moist 
soil is capable of holding moisture for 
a considerable period of time. 

Unfortunately, the use of compost 
for such purposes is not an unmixed 
blessing. The use of partly decom- 
posed compost which is still highly 
active is undesirable and can be dam- 
aging to plant growth. In this case 
the organisms compete with plant 
life for the nitrogen in the soil and 
are usually more efficient in such 
competition so that plant life suffers. 
\fter the organic material is broken 
down in the soil, its nitrogen content 
is made available to plant life and is 
an ideal source for such a purpose 
since it is readily available and can- 
not be lost by leaching. 

Further soil and economic studies 
will be necessary before the relative 
value of compost and other sources of 
fertilizer material can be properly 
compared. 


Basic Laboratory Studies 


The value of combining basic 
studi*s with the applied experimenta- 
tion previously described is best 
shown by briefly describing some of 
the fundamental studies which are 
now being conducted at Michigan 
State University under a National In- 
stitute of Health grant. These studies 
have been in progress for a period of 
about 30 months. Special equipment 
has been designed and built for meas- 
uring the quantities of oxygen re- 
quired for stabilization of waste mate- 
rials and for studying the effects of 
temperature, moisture, back-seeding, 
pH level, bacterial populations, and 
many other variables. The studies 
have already provided valuable in- 
formation with regard to the quanti- 
ties of oxygen which are utilized by 
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the composting materials and by es- 
tablishing a level of about 55 per cent 
moisture as being optimum in the 
composting process. 

Studies on the mechanism of oxy- 
gen transfer from the atmosphere to 
the bacterial organisms involved in 
the process has yielded further valu- 
able insight into the fundamentals of 
composting within the next year. In 
addition, studies have been made up- 
on such variables as oxidation-reduc- 
tion potential, nitrogen losses, nitro- 
gen transformation, carbohydrate 
transformation, phosphorus transfer, 
volatile acids, gas analysis, dewater- 
ing, bacteriological organisms, and 
the development of a yardstick for 
the composting process. 

All of these studies are of funda- 
mental importance in the composting 
process, and because of their complex- 
ity, each study will require long pe- 
riods of research. The development 
of a yardstick of composting has been 
particularly worrisome and even now 
no truly satisfactory means has been 
developed for establishing when a 
material is completely composted and 
more importantly determining the de- 
gree to which material is composted 
at various stages of the process. 

Most commonly, this transforma- 
tion is measured, when composting 
garbage or refuse by an initial drop 
in pH to a very acid level followed by 
a rise in the hydrogen ion concentra- 
tion to an alkaline pH level of 8.5 or 
9. The change takes place slowly and 
tends to follow the general course of 
biological breakdown. Unfortunately, 
it is not possible to assign a definite 
level of digestion to a particular pH 
level and, even more important, it 
has been demonstrated that materials 
such as dewatered raw sewage sludge 
with an initial pH level of 10 or 11 
can be satisfactorily composted with- 
out passing through an acid stage. 

Again, it has been demonstrated by 
numerous workers that an increase 
in ash content will be invariably ob- 
served as the material composts, yet 
because of the wide variations in the 
types of raw material which must be 
treated, no particular ash content can 
be considered as indicative of com- 
plete composting. 

Much work has been done in con- 
nection with this difficult problem 
and research continues along this line 
at Michigan State University and at 
other research centers. The develop- 
ment of such yardsticks will be of 
great practical value to both commer- 
cial and laboratory composting. 


Summary 


Based on the studies at Michigan 
State University, it is indicated that 





composting will be more and more 
widely used as a process for treating 
solid organic wastes in the future and 
that it may very possibly prove to be 
a more satisfactory method for treat- 
ing such wastes than any of the meth- 
ods now available to the sanitary en- 
gineer. Because of the absence of 
adequate machinery and equipment 
and because of the almost complete 
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absence of technical know-how upon 
the part of sanitary engineers in gen- 
eral, it cannot be anticipated that 
composting can be begun on a wide- 
spread commercial basis at once. A 
level of know-how has been reached, 
however, which should lead to the 
design of proper equipment in the 
not too distant future and to the de- 
velopment of more satisfactory meth- 
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ods for composting such wastes. 
That composting is a truly remark 

able biological phenomenon cannot be 
denied. Many tons of materia! have 
been and will continue to be treated 
by this process, and it is well for all 
sanitary engineers to follow the devel- 
opment of the composting process 
with interest since it is a waste treat- 
ment process with a definite future. 





Sewage & Industrial Wastes 
Federation Elects 
Jensen and Watson 


Our full report of the Annual Meet- 
ing of the Federation of Sewage and 
Industrial Wastes Associations, in 
Los Angeles Oct. 8-11, will appear in 
our next issue. Announcement is here 
made of the new officers elected by 
the Federation’s Board of Control in 
session Oct. 7th. 


President: 
Emil C. Jensen, Chief, Div. of Engineer- 
ing State Dept. of Health, Seattle, Wash. 


Vice-President: 
Kenneth S. Watson, Consultant, Water 
& Waste Control, General Electric Co., 
Schenectady, N. Y 











= 








Emil Jensen Kenneth Watson 

Mr. Jensen is a registered Professional 
Civil and Sanitary Engineer. He received 
his B. S. degree in Civil Engineering from 
the University of Washington in 1936 ard 
his M. S. in Engineering from Harvard 
University in 1938. From 1938 through 
1941 he served the Yakima County Health 
Department in Washington as a Sanitary 
Engineer. In 1941 he became a District 
Engineer for the Washington State De- 
partment of Health and continued in this 
capacity until 1945 when he assumed his 
present position as Chief of its Div. of 
Engineering. 

Mr. Watson is a registered Professional 
Engineer. He is a graduate of West Vir 
ginia University with B. S. and M. S. de- 
grees in Chemical Engineering. He served 
as Chemical Engineer and, later, as Execu 
tive Secretary-Engineer of the West Vir- 
ginia Water Commission. He then became 
Assistant Director of the Ohio River Val- 
ley Water Sanitation Commission. Before 
going to the General Electric Company, 
he was a member of the Interstate Ccm- 
mission on the Potomac River Basin and 
Chairman of its Technical Committee. 


Salt Lake's New Water Plant 
Construction Given State OK 


Approval by the Bureau of Sani- 
tation, Utah State Board of Health, 
cleared the way recently for Salt 
Lake City to begin construction 
this summer of its new $2,200,000 
water treatment plant. The pro- 
posed plant is to be built in Big 
Cottonwood Canyon. 

Although approval by the state 
opens the way for construction 
bids and contracts, high water in 
the canyon was expected to hold 
up actual construction until June 
or July. At the time stream flow 
was expected to be down far 
enough to permit construction of 
a bypass channel, the first phase 
of the project. Opening of the bids 
was expected early in June. 

The project is divided into three 
parts. The first, to include sedi- 
mentation basins, chemical feeding 
and chlorination equipment, is es- 
timated to cost about $227,000. 

The second part includes gravity 
sand filters estimated to cost $692,- 
500. The third part, consisting of 
sludge and wash water disposal 
systems, is expected to cost $300,- 
000. 

The new plant was designed by 
Headman, Ferguson and Carollo, 
consulting engineers of Phoenix, 
Ariz. 


Pickups 
From Purdue's ‘Sanitary 
Engineering News” 
Don E. Bloodgood, Editor 


You'll find that the man at the top 
got there because he was at the bottom 
of a lot of worth-while things. 

* * * 


Although Cincinnati voters turned 
down fluoridation by referendum last 
year, their water now contains ap- 
proximately 0.8 ppm. as a result of 
upstream discharges. 

* . * 


An unusual sideline of Supt. Wen- 
dell LaDue is renting out more than 
100 boats for fishing on Akron’s wa- 
ter supply, Lake Mogodore, an activi 


ty which grosses $28,000 to $30,000 
a year. 
> . > 


One of the principal reasons so 
many Americans suffer from water 
shortages is their insistance on bar- 
gain rates for water. Revenues from 
sale of water are insufficient to sup- 
port the development of adequate sup- 
plies. 

* > > 

Some people grow when given re 

sponsibility; others merely swell. 


Gutschick Joins National 
Lime Association 


Kenneth A. Gutschick, former As- 
sociate Editor,” Rock Products”, has 
joined the staff of the National Lime 
\ssociation, Washington, D. C., as 
Manager of Technical Service 


\ native of Chicago, Mr. Gutschick 
attended the University of Chicago 
where he obtained his B.S. and M.S. 
degrees in 1949 and 1950. Following 
college, he taught geology and physi- 
ography for two years at the Univer- 
sity of Notre Dame; spent one year 
with Material Service Corporation, 
Chicago, in production; nearly three 
years as Field Editor for “Pit and 
Quarry” magazine. In this latter ca- 
pacity and in his recent position as 
Associate Editor for “Rock Prod- 
ucts,” Mr. Gutschick authored many 
articles. 

In his new position, Mr. Gutschick 
will devote his activities to research, 
promotion, and publicity on burned 
lime products in all fields as well as 
being a general assistant to Robert S. 
3oynton, General Manager, National 
Lime Association. 
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Introducing 


Our New Executive Vice President 


PUBLISHING CO., Inc. is 
pleased to announce that Dr. George E. Symons has 
become a member of the corporation’s Board of Dh- 
rectors and on December 1, 1956, will become Executive 
Vice President and Editorial Director of the Corporation 
and its publishing enterprises. 
In his new position, Dr. Symons 
will supervise all fiscal, and promotion 
operations and editorial production 
of Water & Sewage Works, Indus- 
trial Wastes, Modern Highways, and 
the Reference & Data Number of 
Water & Sewage Works. Dr. Symons 
will also supervise the development 
of market studies and will be Co- 
Editor of the annual Reference & 
Data Number of Water & Sewage 
Works. He will continue to write 
feature articles on water, sewage, and 


HE SCRANTON 


industrial waste practices 

Dr. Symons is well known in sani- 
tary engineering having been Asso 
ciate Editor of Water & Sewage 
Works from 1943 to 1950; Manag 
ing Editor 1950-51, and a Feature 
Writer since 1953, as well as Co 
Editor of the Reference & Data Num 
ber. He was author of the column, 

“Here and There with Doc Symons” 

and is the author of the series of articles on “Water 
Works Practices”, currently appearing in Water & Sew- 
1ge Works. 

For the past five years, Dr. Symons has had his own 
office in Larchmont, N. Y. where he practiced as a 
Consultant and Technical Editor and free lance writer 
\mong his regular clients were B-I-F Industries, Inc. 
of Providence, R. I., the Pacific Flush Tank Co., of Chi- 
cago, the Cast Iron Pipe News and Public W orks Maga- 
ine and Nussbaumer, Clarke and Velzy, Cons. Engrs 
During 1954-55 he was also on the staff of the Research 
Division of New York University’s Coll. of Engng. as 
Res. Assoc. in Civ. Engng. 

“Doc” Symons started in the field of Sanitary Engi- 
neering, as a filter plant operator and chemist for the 
Interstate Water Co. in Danville, Ill. where his father 
was chief engineer. Two years of chemical engineering 
study at the Univ. of Wisconsin was followed by a year 
as chemist at the sewage treatment plant in Decatur, III. 
under the tutelage of Dr. W. D. Hatfield. Then “Doc” 
returned to school for six more years at the Univ. of Ill- 
inois where he also worked for the Ill. State Water Sur 
vey as a research chemist under Dr. A. M. Buswell. 

From the Univ. of Illinois, Dr. Symons received 
a B. S. with honors in chemistry, M. S., and Ph. D., 
majoring in sanitary engineering chemistry and bacteri- 
ology. Following his doctorate, he taught for one year as 
an Instructor at the Univ. of Illinois, before he joined the 
Freeport Sulfur Co, as a research chemist. 

In 1935, Dr. Symons served on the staff of Greely and 
Hansen, Consulting Engineers, on a sewer project in 
Evansville, Ind. and in 1936 Dr. Symons went to Buffalo, 
N. Y. to direct the laboratory studies in connection with 
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the design of the intercepting sewer system and treatment 

works. In 1938, he became Chief Chemist of the Buffalo 

Sewer Authority. During World War II, he also served 

as acting Asst. Supt. of the Treatment Works, until he 

resigned in 1943 to become Associate Editor of Water & 
Sewage Works. 

In Buffalo, Dr. Symons was asso- 
ciated with Canisius College and the 
Univ. of Buffalo Med. School as a 
Lecturer. Dr. Symons was Consultant 
to the Buffalo Sewer Authority until 
1950 and co-authored the “Buffalo 
Formula” adopted for charging for 
industrial wastes. He also directed 
studies on industrial waste problems 
and authored the plan for abating in- 
dustrial waste pollution in the Buffalo 
River. 

Dr. Symons began his writing 
career as co-author of an article on 
sludge digestion research in 1925. He 
has authored or co-authored more 
than 135 bylined articles on research, 
teaching, and operation of water, sew- 
age and industrial waste plants. Many 
ot these have been papers at technical 
meetings. He has appeared as an after 
dinner speaker at many association 
meetings and has staff-authored more 

than 125 technical meeting reports, book reviews, edi- 
torials and more than 150 columns. 

\ licensed professional engineer in N. Y. State, Dr. 
Symons also holds a Grade I Operators Certificate for 
both water and sewage plants in N. Y. State. He is a 
member of ACS, AICHE, AIDIS, APCA, APHA 
(Fellow), ASCE, AWWA, NEWWA, NSPE and 
NYSIWA 

Dr. Symons has served as Secy. of the Buffalo Sect. 
of ASCE, Secy. of the West. N. Y. Sect. of AICHE, and 
Secy. of the West. Sect. of NYSIWA. He has been Prog. 
Chair., Vice Pres. and President of NYSIWA and a 
Director, representing NYSIWA in the Federation. At 
the present time he is Chairman of the Federation Pub- 
lications and Program Committee. At the N. Y. Sect. 
\WWA meetings he has been conducting a “Water 
Works School” for the past three years. 

Other extra-curricular activities include: Ed. of the 
%th Ed. of “Standard Methods for the Examination of 
Water and Sewage” ; Edit. Coordinator of the 2nd Ed. of 
AWWA “Manual of Water Quality and Treatment” ; 
and Co-Compiler, with W. H. Wisely, of the “20 Year 
Index of Sewage Works Journal” for FSIWA. 

Dr. Symons’ biography is listed in the Supplement to 
Who's Who in America, Who’s Who in Engineering, 
Chemical Who’s Who, and American Men of Science. 
He is a member of Phi Kappa Sigma and Alpha Chi 
Sigma fraternities and the honorary fraternities, Sigma 
Xi, Phi Lambda Upsilon and Mu San. In 1940 he re- 
ceived the Kenneth Allen Award for Research from 
the NYSIWA. 

In his new position, Dr. Symons will be located in 
New York City; he will attend various conventions in 
the interest of the company and its magazines. 





aeration 
Story 


Since their installation at the Lima, 


Ohio Sewage Treatment Plant shown 
ea N E Rub ik assy = above, Chicago Pump Company 
Swing Diffusers and Precision Tubes 
have operated for over a year with 


“ 
no problems whatsoever. Plant rec- 
wd le) 3 BAN D AERATION o ords show excellent results in high 
grade effivent for the aeration tanks 
with Chicago Pump Company equip- 


ment. From January through May, 
CWING Polis sity a -dy — 1956 this plant handled an aver- 


LU cae 
for high treatment at low cost 


lon of sewage. 


Fine bubbles, provided by Chicago Pump Company Precision Diffusion Tubes, give 
far greater contact of air and sewage (for equivalent air volumes) due to increased 
bubble surface, and result in maximum oxygenation absorption. 


Wide Band Aeration, through Chicago Pump Company Swing Diffusers, produces 
a wide mass of finely divided bubbles completely circulating through the entire tank 
contents, increasing contact efficiency while eliminating center “coring”. 


Swing Diffusers for wide band aeration provide flexible economical operation, con- 
tinuous performance and easy accessibility. Individual units are easily raised for service 
without de-watering the tank. 


CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation - . 
a3 SEWAGE EQUIPMENT DIVISION always specify Chisago 


422 DIVERSEY PARKWAY © CHICAGO 4, ILLINOIS 





Flush Kleen @, Scru-Peller ®, Plunger. Honzontal and Vertical Non-Clogs Water 
Seal Pumping Units. Samplers Swing Dilfusers. Stationary Ditlusers, Mechanical 
Aerators Combination Aerator-Clarhers, B @® Cc 
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Noy. 11-14—Daytona Beach, Fla. (Daytona Plaza Hotel) 
Fiorina Section, A.W.W.A., Secy. Jay D. Roth, City Hall, 
Miami Beach 39, Fla. 


(Jointly With) 


Fiorina Sewace & Inpustrata Wastes Assn., M. E. Daw- 
kins, Secy.-Treas., % Reynolds, Smith & Hills, P.O. Box 
4817, Jacksonville 1, Fla. 


Nov. 12-14—Charlotte, N. C. (Hotel Charlotte) 
North Carotina Section, A.W.W.A., 


(Jointly With) 


Norta Caroutna Sewace & InpustriaL Wastes AssN., 
W. E. Long, Jr., Secy.-Treas., Box 2091, Raleigh, N. C. 





Nov. 12-16—Atlantic City, N. J. (Convention Hall) 
AMERICAN Pustic Hearts Assn., Secy., Dr. Reginald M. 
Atwater, 1790 Broadway, New York, N. Y. 











Nov. 15-16—Detroit, Michigan (Hotel Statler) 
NaTIONAL Association OF Corrosion ENGINEERS, NortH 
CenTRAL Recion, A. B. Campbell, Exec. Secy., 1061 M & M 
Bidg., Houston 2, Texas. 


Nov. 16—Columbia, S. C. (Jefferson Hotel) : 
Souta Carotina Sewace & InpustriaL Wastes ASSN., 
George A. Rhame, Meeting Committee, S. C. State Board of 


Health, Columbia, S. C. 


Nov. 26-28—Colorado Springs, Colo. (Broadmoor Hotel) 
Rocky Mountain Section, A.W.W.A., Jack W. Davis, Secy., 
Johns-Manville Sales Inc., Denver, Colorado. 


Dec. 3-7—Stillwater, Oklahoma (Oklahoma A & M College) 
l3rm ANNUAL OKLAHOMA Water & Sewace SHort Course, 
H. M. Crane, Secy.-Treas., Okla. State Dept. of Health, 3400 
North Eastern, Oklahoma City, Okla. 


Dec. 9-12—Boston Mass, (Statler Hotel) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS Annual Meet- 
ing. F. J. Van Antwerpen, 25 W. 45th Street, New York 36, 
a ee 





Statement Required by the Act of August 24, 1912, as 
amended by the Acts of March 3, 1933, and July 2, 1946 
(Title 39, United States Code, Section 233) showing the 
ownership, management, and circulation of 

Water & Sewage Works 
published monthly at Pontiac, Illinois for October, 1956. 
|. The names and addresses of the publisher, editor, 
managing editor, and business managers are: Publisher, 
Edward Scranton Gillette, 185 N. Wabash Av., Chicago 1, 
Illinois; Editor, Linn H. Enslow, 155 East 44th St., New 
York 17, N. Y. 


2. The owner is: (If owned by a corporation, its name 
and address must be stated and also immediately there- 
under the names and addresses of stockholders owning or 
holding 1 percent or more of total amount of stock. If not 
owned by a corporation, the names and addresses of the 
individual owners must be given. If owned by a partner- 
ship or other unincorporated firm, its name and address, 
as well as that of each individual member, must be given.) 
Scranton Publishing Company, Inc., 185 N. Wabash Ave., 
Chicago 1, Illinois; E. S. Gillette, 185 N. Wabash Ave., 


STATEMENT OF OWNERSHIP 


Chicago 1, Illinois; C. T. Gillette, 185 N. Wabash Ave., 


Chicago 1, Illinois. 


3. The known bondholders, mortgagees, and other se- 
curity holders owning or holding 1 percent or more of 
total amount of bonds, mortgages, or other securities are: 


None. 


1. Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary rela- 
tion, the name of the person or corporation for whom 
such trustee is acting; also the statements in the two para- 
graphs show the affiant’s full knowledge and belief as to 
the circumstances and conditions under which stock- 
holders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securi- 
ties in a capacity other than that of a bona fide owner. 

Edward S. Gillette, Publisher 

Sworn to and subscribed me this 17th day of October, 

1956, Arthur L. Hudson, Notary Public in and for Los 


Angeles County, State of California. My commission ex- 
pires April 26, 1957. 
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Two aeration bays at Hyperion (L.A., Calif.) Sewage Treatment 
Plant equipped with DIFFUSAIR SPARGERS. Remaining bays 
utilize another type of diffuser. Studies have been made on 
Oxygenation and Maintenance costs on DIFFUSAIR SPARGERS. 
All aeration bays at Hyperion core equipped with a foam- 
breaking spray system to control this nuisance with which 
Hyperion has had a great deal of experience. 

G. A. Parkes, Chief Engr. & Gen’l. Supt. 


As the number of installations of Walker Process 
DIFFUSAIR SPARGERS increases, in sewage and 
industrial waste treatment, it becomes apparent that 
former conservative claims regarding results obtain- 
able are simply statements of fact. 


DIFFUSAIR SPARGERS have demonstrated time DO NOT BUILD UP BACK PRESSURE 


and again over the past months that they are not 
just “equal to’”’ but actually superior to other types 
of air-diffusion devices . . . proving in full-sized plant 
tests that they 

WILL NOT CLOG 

DELIVER MORE OXYGENATION EFFICIENCY AND 


REQUIRE NO AIR FILTERS 
ARE ECONOMICAL, SIMPLE AND EFFICIENT 


Bulletin 22S61 presents complete details on 
DIFFUSAIR SPARGERS and includes discussions 
on the use of aeration in the various steps in sewage 


and waste treatment. Write for your copy. 


HIGHER RATE OF TANK TURNOVER 


WALKER PROCESS EQUIPMENT INC. 


Factory — Engineering Offices — Laboratories Aurora, Illinois 


Two aeration bays at Philadelphia’s Northeast 
Sewage Treatment Plant where DIFFUSAIR 
SPARGERS are successfully installed on exist- 
ing headers which formerly supported diffuser 
tubes. Bays are approximately 400’x22'6"x16’ 
SWD., Individual Air Meters measure air being 
used. 

Ralph A. Hoot, Plant Supt. 


boys are equipped with diffuser tubes 
on pivotal frames and also fixed plates. 


San Antonio selected DIFFUSAIR SPAR- 
GERS for their new plant addition. 
SPARGERS are installed in two new bays 


each 350’x29'10"x15’0" W.D. Original W. N. Wells, Plant Supt. 
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Los Angeles 


downtown, family hotel 


Just a few minutes away from everything— 
public transportation at door. 
Free,heated swimming pool exclusively for quests, 
delightful walled-in garden. Fine food 

moderately priced. Ample Parking. 

Family Plan (children under !4 free 

when occupying same room with parent) | 
Some rooms with Television. Detached Bath 
$2 
With Bath 





HOTEL FIGUEROA 
Figueroa and Olympic Blvd. Los Angeles 5, California 





(LL T 
‘\ Overlooking LINCOLN PARK and LAKE MICHIGAN 


CHICAGO 


A few steps from the Conservatory and Zoo 
. . . just a few minutes to the Chicago Loop. 
See Chicago from our roof... 
Public transportation at our door... 
Home of The Chat Room... 
Spacious guest rooms. 
Complete hotel service. 
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Jan. 17-18 


Dec. 12—Pittsfield, Maine 
Marne Water Urmities Association, Gerard F. Laurin, 
Secy.-Treas., 89 Western Avenue, Augusta, Maine. 


1957 


New York City, N. Y. (Hotel Belmont Plaza) 
New York Sewace & Inpustriat Wastes Assn., Exec. Secy. 
R. C. Sweeney, State Dept. of Health, 21 North Broadway, 
White Plains, N. Y. 


Feb. 6-8—lIndianapolis, Indiana (Sheraton-Lincoln Hotel) 
INDIANA Section, A.W.W.A., Secy., Robert J. Becker, In- 
dianapolis Water Co., 113 Monument Circle, Indianapolis 6, 
Ind 


Feb. 18 22 -Jackson, Miss. 
American Society Crvit Enoineers, Exec. Secy., W. H. 
Wisely, 33 W. 39th Street, New York 18, N. Y. 


Mar. 3-8—College Station, Texas (Texas A. & M. College) 
Texas Water & Sewace Works ANNUAL Suort SCHOOL, 
Secy., V. M. Ehlers, 2202 Indian Trail, Austin 3, Tex. 


Atlantic City, N. J. (Traymore Hotel) ; 
Sewace & InpustriaAt Wastes Assn., Michael 
Box 68, Manville, N. J. 


Mar. 13-15 
New Jersey 
S. Kachorsky, Secy-Treas., P. O. 


Mar. 17-20—Charleston, S. C. (Francis-Marion Hotel) 
SOUTHEASTERN Section, A.W.W.A., Secy. N. M. deJarnette, 
Div of Water Pollution Cont., State Dept. of Pub. Health, 245 
State Office Bldg., Atlanta 3, Ga. 


Mar. 18-20—Little Rock, Ark. (Marion Hotel) 
ARKANSAS Water & Sewace Conrerence, C. W. Oxford, 
Secy.-Treas., University of Arkansas, Fayetteville, Ark. 


Mar. 20-22—Chicago, Ill. (LaSalle Hotel) 
Inninors Section, A.W.W.A., Secy., Dewey W. Johnson, Cast 
Iron Pipe Research Assn., 122 S. Michigan Ave., Chicago 3, 
Ill 


Apr 4-6— Mesa, Arizona ( Maricopa Inn) 
Arizona Section, A.W.W.A., Secy., H. C. Bigglestone, Board 
of Fire Underwriters of Pacific, 1106 Luhrs Tower, Phoenix, 


Ariz. 


Apr. 5-6—Great Falls, Montana (Rainbow Hotel) 
Montana Section, A.W.W.A., Secy., Arthur W 
State Board of Health, Helena, Montana 


Clarkson, 


Apr. 10-12—Wichita, Kansas (Broadview Hotel) 
Kansas Section, A.W.W.A., Secy., Harry W. Badley, Nep- 
tune Meter Co., 119 W. Cloud St., Salina, Kansas 
(Jointly With) 
Kansas Sewace & Inpustriat Wastes 
Aiken, Jr., Secy-Treas., Dept. of Public 
Bldg., Wichita 2, Kansas 


Assn., James F. 
Health, 407 City 


Apr. 10-12—Elmira, New York (Mark Twain Hotel) 
New York Section, A.W.W.A., Secy, Kimball Blanchard, 
Rensselaer Valve Co., c/o Ludlow Valve Mfg. Co., 11 W. 42nd 
St., New York 36, N. Y. 


Apr. 24-26—Lincoln, Neb. (Cornhusker Hotel) 
NepraskKA Section, A.W.W.A., Secy., John E. Olsson, 408 
Sharp Bldg. Lincoln, Neb. 


Apr. 24-27—San Diego, Calif. (Hotel Not Announced) 
CattrorNtIA Sewace & Inpustriat Wastes Asswn., R. J. 
Barletta, Secy.-Treas., 719 South Loara St., Anaheim, Calif. 


May 2-4—Tacoma, Wash. (Winthrop Hotel) 
Pactric NorrHwest Section, A.W.W.A., Secy., 
Jones, Room 305 City Hall, Spokane, Wash. 


Fred D. 





May 12-17—Atlantic City, N. J. (Convention Hall) 
A.W.W.A. Convention, Secy., Harry E. Jordan, A.W.W.A. 
Assn., 2 Park Ave., New York 16, N. Y. 











June 3-7—Buffalo, N. Y. 
Amertcan Socrety Crvir Encineers, Exec. Secy, WH. 
Wisely, 33 W. 39th Street, New York 18, N. Y. 








Canton Gets a New Concrete Distribution Line 


This crew is putting in the fourth piece of 
pipe in a 4500-foot concrete feeder line for 
Canton, Ohio. The line runs from the north 
corporation line south on Broad, west on 8th, 
and south on Wertz to 3rd where it ties into 
an existing 12-inch line. Along the route the 
new line feeds distribution lines of 6, 8 and 
12 inches. 

The line went in easily and with little 
interference to traffic. The backhoe in the 
picture dug the trench and laid the pipe for 
the entire line. A supply of short lengths 
and bevel adapters was kept on the job to 


(Advertisement) 


make on-the-spot turns to clear obstructions. 
A bevel adapter is a small special made up 
of a bell ring and spigot ring set back to 
back at an angle of 2° to 4 

The line has been tapped three times since 
it was laid in 1954, The 3 
by Canton Waterworks crews using their 
regular equipment and new-design fixtures 
furnished by the manufacturer of the pipe. 
The entire line is 24-inch prestressed con- 
crete cylinder pipe made by Price Brothers 
Company, Dayton 1, Ohio. Price has plants 
in Dayton, Cleveland and Miami. Fla. 


”” 
,’ taps were made 
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Excalibur For Sludge 


Collector Flights 
1101 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


— 


known as Excalibur that is 
cially suited for use on sludge col- 


lector or scum skimming flights. 


espe- 


Pe SET ao 


Lumber 
, is introducing to this 
American 


Co., New 
advantages offered by 
Timber are 





Huge WHEELER-ECONOMY 
AXIAL FLOW PUMPS 


Designed to Establish a Syphon 
in Pioneer Application 
at Donaldsonville, La. 


To establish water supply from the Mississippi River to the 
vast area of Bayou La Fourche, required the utmost in- 
genuity and cooperation between the State of Louisiana 
engineers and Economy Pumps engineers. Three 42” x 48” 
Wheeler-Economy AFV Axial Flow Pumps were selected to 
do the job. Design capacity is 45,000 GPM at 17’ TDH. But 
when these pumps operate as a syphon they move 65,000 
GPM. Motors are 250 HP operating at 514 RPM. Pumps in 
operation run 24 hours a day 

It is believed this is the first application of pumps of this 
design to pass such a high volume of water on the syphon 
principle. Infinite care in planning and construction is typi- 
fied by the exact length each pump had to meet —51'% ”’ from 
underside of mounting plate to end of suction bell. Moreover, 
every increment assembled in the field had to be made air- 
tight by skilled Wheeler-Economy specialists to make pos- 
sible the necessary vacuum. 

Success was largely assured by Wheeler-Economy’s ex- 
tensive manufacturing facilities in Philadelphia. Here, in one 
of the largest test pits in the industry, witness tests were 
made by the State of Louisiana and the contractor to prove 
pump performance before delivery. 

You, too, can rely on a for help on com- 
plex pumping problems, dependable delivery ond perform- 
ance that lives up to promise. 


\ccording to the company, the 
Excalibur 
Durability, superior to iron 


| 
| 
| 


— 


and steel when in contact with 
water; strength, doubly strong as 
domestic woods; maintenance, no 
painting, coating, treatment, or 
other protection necessary; decay 
permanently preserved against rot, 
ants, termites, and other parasites; 
corrosion, the tight grain presents 
a nonabsorbant, corrosion-resistant 
surface; cleanliness, high density 
prevents absorption of corrosive or 
malodorous agents; abrasion-resis- 
tance, one of the hardest and 
toughest woods available in the 
world. 

Excalibur will not tend to work 
loose around bolt holes, nor are 
there any agents in it that would 
tend to cause corrosion of the fast- 
enings. The company will furnish 
excalibur according to the dimen- 
sions required. 


Chemical Grout Solves 


Sewer Infiltration Problem 
1102 

The Chemject Corp., Chicago, 
Ill., has announced that the injec- 
tion of Chemject grout has elimi- 
nated excessive ground water seep- 
age into a 2,000 foot section of 18 
inch vitrified clay line in Holly- 
wood, Fla., while the line remained 
in full and continuous operation. 

First step in the procedure is to 
locate the leak on the length and 
periphery of the pipe. Then an in- 
jection point is jetted or driven 
at the proper location and to the 
proper elevation adjacent to the 
point of infiltration. The set time 
of the Chemject grout is controlled 
so that gelation will take place as 
the grout begins to pass through 
the leak. The injected grout pene- 
trates the soil adjacent to the pipe 
and upon gelation renders the en- 
tire mass impervious. In the cases 
of extreme infiltration where a 
sizable void has been created ad- 
jacent to the leak, a quantity of 
properly sized aggregate is placed 
before grouting. 

The main advantages claimed 
for this technique are: Work can 
be performed from the surface, 


WHEELER-ECONOMY PUMPS 


C. H. WHEELER MANUFACTURING CO., ECONOMY PUMP DIVISION 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 


without excavation; no interrup- 
tion of service; and paving above 
the sewer need not be disturbed. 
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Get Faster, More Efficient 
Sewage Treatment 


WITH THE 


INFILCO HIGH-RATE LINE 


All INFILCO sewage-treatment equipment is designed for utmost 
speed and efficiency of operation in the smallest possible space. 
The line is the most complete in the field, offering units for your 
every need. Here are a few typical examples. Write today for free 
literature of interest to you. There is no obligation. 

Inquiries are invited also on all other water and waste treating 
problems, including precipitation, coagulation, sedimentation, fil- 
tration, flotation, ion exchange and biological processes. 














COMMINUTION 


eripuctor® Comminutors for sewage 
screening and cutting offer the advantage 
of straight channel installation plus double- 
end adjustable cutter teeth which may be 
resharpened and realigned for longer effec- 
tive life. Request Bulletin 5100. 


FLOTATION 


The seoiFtotor® Clarifier is particularly 
effective in the high-rate treatment of sew- 
age and wastes containing greases, oils, 
fibers, colloids and light suspended solids. 
Heavier solids are removed by scrapers. The 
“SEDIFLOTOR” unit may be installed in 
either circular or rectangular basins. 


Request Bulletin 6051. 


x? MIXING 


vortr® Mixers provide rapid turbulent agi- 
tation throughout the body of liquid by 
controlled, multi-direetional circulation. 
They combine the advantages of rapid treat- 
ment in minimum space, low power con- 
sumption and efficient distribution in a 


SEDIMENTATION 


MIXING AND SEDIMENTATION 


The cyctator® Clarifier Type AR has spe- 
cial applications in the treatment of domes- 
tic sewage by biological oxidation. The basin 
has a central compartment containing 
COLAFLEX® diffusers, in which the sew- 
age is mixed, aerated and coagulated. 
Request information. 


ACTIVATED SLUDGE TREATMENT 


The AERO-ACCELATOR ( Trade Mark) activated 
sludge plant is high-rate process equipment 
based upon established principles of hydrau- 
lics and biochemistry. It provides a compact, 
highly efficient multi-purpose plant which 
combines rapid and continuous biological 
action and clarification, efficient operation 
at high loadings, stability under shock con 
ditions, and great economy of space. 


Reguest Bulletin 6510. 


FLOATING COVERS 


INFILCO Floating Covers are offered in both 
scum submergence and gas holder types, 
with necessary auxiliary equipment. 


Request Bulletin 6700. 


compact unit. 


“vorti” Mixers may be used for continuous 
or batch agitation in either rectangular or 
round basins. Request Bulletin 700. 


COAGULATION 


vorri-rroc ® Coagulators provide gentle but 
thorough agitation, without short circuiting, 
to build up floc particles to optimum size, 
quickly, for effective liquid solid-separation. 


“VORTI-FLOC” units are used in round or 
square basins. Multiple units operate in rec- 
tangular basins, in which the impellers may 
be mounted, vertically or horizontally, upon 


a single shaft. Request Bulletin 700-5401. 


INFILCO clarifiers provide for the effective 
removal of suspended solids and surface 
scum from liquids. The WS Clarifier is suit- 
able for small basins. For large basins, the 
BF and PDR Clarifiers are recommended. 


Request Bulletin 800/6,000. 
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Larger Capacity Liquid Meters 
1103 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Rockwell Manufacturing Co., 
Pittsburgh, Pa., has introduced a 
new line of crank-controlled Roto- 
cycle liquid meters designed for 
larger capacity, longer life, quiet 
operation and reduced maintenance 
costs 

The new meters, utilizing the 
basic operating principle of stand- 
ard Rotocycle meters, feature a 
new crank-type linkage for gear 
control. Three models with flow 
capacities ranging from 400 to 
1,000 GPM are available. 

The new linkage cuts down the 
number of parts, makes for strong- 


Simple design and rugged construction are outstanding features 


of the double disc gate assembly in M & H Valves. The gate 


consists of 2 bronze faced discs 


| integral stem nut and spreader, 


ind 2 direct-acting bronze spreaders 


When the. valve opened 


direct-acting spreaders 


the disc against the seats 


away from the seats and 


imultaneously 


rise ¢ iSily. 


the stem nut spreader and the 


release the pressure ol 


This allows the dics to move laterally 


When the valve is closed, 


the action of the discs and spreaders is simply reversed. 


There 


opening or closing 


is no sliding action of the discs on the seats either in 


With certain refinements, this mechanism is 


incorporated in M & H Square Bottom Valves which are espe- 


cially designed for throttling purposes. Write or wire 


M:ecH VALVE 


AND FITTINGS COMPANY 


ANNISTON, 


ALABAMA 


Water & SEWAGE WorkKS, NOVEMBER, 1956 


er control of vane positioning and 
therefore increases capacity and 
life expectancy. The complete ro- 
tor assembly consists of a combi- 
nation back bearing plate-control 
plate assembly, with four control 
arms and bushings. 


Transistorized Leak Detector 
1104 


Fisher Research Laboratory, 
Inc., Palo Alto, Calif., has devel- 
oped a new transistorized M-Scope 
leak detector. The use of 5 minia- 
ture hermetically sealed transistors 
make it possible to provide several 
times more amplification of the 
leak sounds than in previous 
models. At the same time weight, 
size and battery requirements are 
greatly reduced so that the new 
leak detector is truly a portable 
instrument. 

The weight is. only 7 pounds 
complete as against an average of 
30 to 35 pounds for conventional 
type units. 

A built-in battery test circuit is 
included for easier .maintenance, 
and controls and operation have 
been streamlined and simplified. 


Compatible Coal Tar Primer 
1105 

The Tapecoat Company, ‘Evan- 
ston, Ill., has developed a new 
priming solution especially for use 
with Tapecoat coal tar protective 
coatings. 

This new product, known as TC 
Primecoat, is designed to give 
users a primer that is compatible 
with the coal-tar-pitch base used 
in Tapecoat protective materials. 

TC Primecoat is available in 1- 
gallon cans, packed 2 gallons to 
the carton. Application coverage is 
400 square feet per gallon, it is 
stated. 





The Smith Mechanical Joint Cut-in Valve and 
Sleeve is truly the answer to the problem of in- 
stalling gate valves in existing piping which can 
be relieved of pressure. The design reduces size 
of excavations, installation time and in-service 
cost to the minimum. Two substantial stop screws 
lock the Valve and Sleeve securely in place. 


THE QUICK 
ECONOMICAL 
WAY OF 
INSTALLING 
VALVES IN 
EXISTING 


LINES 


The Cut-in Valve and Sleeve can be installed on 
any standard class of cast iron pipe. Molded 
rubber gaskets fit into machined “Stuffing Box 
Type” joints, which are permanently leak proof. 
Smith Cut-in Valves are manufactured in com- 
pliance with the A.W.W.A. gate valve specifi- 
cation. Write for Bulletin MJ2. 
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THE A.P. SMITH MEG. CO. 


EAST ORANGE, 


NEW JERSEY 
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New-Design Sewer Emptier 

1106 
lank Corp., Corona, L. L, 
N. Y., manufacturers of Roto-Pac 
refuse loaders, is now offering a 
truck-mounted sewer, cespool and 
gully emptier. Called the “Karrier- 
Yorkshire” the unit operates on a 
new principle described as “piston 
compression and discharge,” which 
remove sludge and 
efficiently and eco- 
this process, the 


City 


is claimed to 
water quickly, 
nomically. Under 
sewer or cesspool contents are 
into the unit’s sludge com- 
until the tank is full. At 


drawn 
partment 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


ram 
rear of 
water 


this point, a hydraulic moves 
a pusher plate to the the 
tank, forcing the dirty into 
a surplus water compartment and 


Hondinge CLARIFIERS 
for exrenDar 


tanks 


Two Hardinge 100’-diameter, center-column final clarifiers at the municipal 


sewage disposal plant in York, Pennsylvania. (Albright and Friel, consultants) 


Hardinge Clarifiers and Thickeners are being used in: 


* SEWAGE TREATMENT PLANTS 
fication and sludge thickening. 


for primary and final clari- 


* INDUSTRIAL WASTE TREATMENT of all types. 
* WATER TREATMENT, industrial and public. 


A wide selection of sizes and arrangements is offered: 


* Normal duty and “Auto’Raise” 


heavy duty mechanisms. 


* Beam, truss and center-pier supported units. 


® Side feed and under feed. 
* Spiral and segmented rakes. 


* Mechanical, hydraulic or electrical overload protection. 


Detailed specifications for all types and sizes are available upon re- 


Bulletin 35-D- 15 


q ucst. 


EARDINGE 


COMPANY, 


YORE, PENNSYLVANIA : 


240 Arch St. * 


INCORPORATED 


Main Office and Works 


New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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compressing the solid sludge 
against the rear door of the tank. 
Thus, the dirty water, but not the 
sludge is then returned to the sew- 
er and the process repeated until 
the tank is full of solid, compacted 
sludge. 

This simply constructed sludge 
tank will hold over 300 gallons of 
compacted sludge. A float valve 
automatically closes the suction 
valve when the surplus water com- 
partment is full. This compartment 
holds over 50 gallons. 

The suction hose 
means of a crane which turns 
through 360 degrees and enables 
the operator to clean sewers from 
either side of the street or from the 
front or back of the truck 


works by 


Water-Base Antifoam Agent 
1107 

National Aluminate Corp., Chi 
cago, Ill., has developed a water 
base liquid antifoam agent. 

Called Nalco 71-K, it was devel- 
oped especially for control of foam- 
ing under conditions where oil- 
based formulations have proved 
only partially successful. Accord- 
ing to the company, it has proved 
highly effective in these applica- 
tions both in controlling foam and 
eliminating entrapped air 

The new product is composed of 
antifoam agents in an aqueous-sol- 
vent carrier, It contains self-emul- 
sifying and emulsion stabilizing 
materials which promote rapid dis- 
persion of the chemical foaming 
systems 


“OZENE" New Solvay 


Trade Name For Orthosolv 

1108 
Solvay Process 
Chemical & Dye 
tion, New York, N. Y., has an- 
nounced “Ozene” as the new trade 
name for the odor suppressant and 
solvent-cleaner previously called 
Orthosolv. 

The composition, properties and 
uses of the product remain the 
same—“Ozene”’ is an emulsifiable 
ortho-dichlorobenzene compound 
that effectively controls offensive 
odors from a wide variety of 
sources including garbage and ref- 
use disposal, sewage treatment, in- 
dustrial wastes, drainage ditches, 
kennels, storm sewers, market area 
streets and refuse cans and trucks. 

“Ozene” is also an efficient sol- 
vent for the removal of heavy 
sludge in fuel oil tanks, and greas- 
es, tars and from engines, 
floors, machinery, tools and metal 
parts. 


Division, 
Corpora- 


The 
\llied 


a 
ols 
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Amvit CLAY LINER PLATES resist abrasion 


provide smoother flow, added protection 


@ For complete protection of concrete pipe sewers, industrial sewers, culverts, 
acid vats, sewage treatment tanks, neutralizing baths and laboratory and industrial 
walls and floors choose and use Amvit clay liner plates. 


They are specially manufactured to meet all application requirements which entail 
resistance to acids, alkalies and chemical reaction. 

Amvit clay liner plates, hardened, glazed, smooth, acid-proof and durable, 
permanently bond and lock to masonry and concrete work. They install easily to 
concrete forms and are sized according to standardized specifications 

for uniform spacing. 

For more information, write or call for our detailed booklet on Amvit liner plates. 


Standard size 9” x 24” American Vitrified Products Company, National City Bank Building, 
Other sizes upon request Cleveland, Ohio, or our office nearest you. 








SINCE 1900 


American Vitrified 


102” reinforced concrete pipe lined with Amvit curved clay liner Products Company 
plates being installed in a combination storm and sanitary sewer aa Ei 


MANUFACTURERS of: Clay pipe, flue 
liners, clay liner plates and concrete pipe. (2005 


LJ 
Plants Across the Nation... sre, Indiana + Chicago, Illinois + Cleveland, Ohie + Crawfordsville, indiana + Detroit, Michigan + East Liverpool, Ohic 
Fenton, Michigan + Grand Ledge, Michigan + Lisbon, Ohie + Los Angeles, California + Milwaukee, Wisconsin + South Bend, indiana + Uhrichsville, Ohie 
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Coupling Repairs 
Misalignment Breaks 
1109 


Smith-Blair, South San Francis- 
co, Calif., has developed an im- 
proved coupling for repairing mis- 
alignment breaks in water, gas or 
oil pipelines. It is called a Flexible 
Cut-In coupling and is applicable 
to cast iron, asbestos-cement or 
steel pipe, and is installed with the 
pipe in place. This coupling acts 
as a double coupling replacing 
twice the length of pipe cut out 

\ unique feature of this cou- 
a dual sleeve plus a cen- 
tering ring. When the break in 
the pipe is cut out sufficiently for 
me sleeve to be placed, all parts 


pling 1s 


the pipe 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


of the cut-in coupling are then as- 
sembled to repair-connect the pipe 
while in place. The cut-in coupling 
consists of two sleeves, two gas- 
kets, two flanges and a centering 
ring complete with gaskets which 
are tightened, as an assembly, on 


with through bolts. 








POSITIVE CONTROL 
VALVE 





IN CHLORINE GAS 


VISIBLE FLOW 
INDICATOR 


VISIBLE 


VACUUM 
CONTROLLED 


VACUUM 





FEEDERS 


22x toe SHOW 


Here's proof of good chlorine feeder design! The 
gas flow path shown in this Builders-Providence flow- 
gram is the shortest offered by any manufacturer of 
chlorination equipment . . . and we invite compari- 
son! Good design means maximum dependability 
(to the consulting engineer) . . . ease of installation 
(to the contractor) . . . and easy operation, low up- 
keep, and low operating cost (to the operator). 

Our design offers all these and more. For added 
safety . . . there ore no springs or piloted parts in 
contact with chlorine, no packed valve stems to leak 
and destroy feeding accuracy . . . and the simplicity 
of the entire system means better operation with 
less maintenance. 

These superior features did not just happen — 
but ore drawn from the vast reservoir of B-1-F appli- 
cation knowledge ond experience gained os the major 


SEWAGE, and WASTE TREATMENT PLANTS. Many con- 
sulting engineers have profited by the valuable 
assistance received from B-I-F specialists. Our policy 
of continuing research and development has pro- 
duced the most comprehensive; service-proven line 
available . . . and thousands of superior performance 
records reflect our broad désign 
and manufacturing experience. 

If you have a chlorine gas feeding 
problem, our engineers will gladly 
help you solve it. A call to GAspee 
1-4302 in Providence . . . or to 
one of our local offices . . . will 
put us at your service. B-I-F Sales 
and Service Offices ore located 
across the country for your con- 
venience. Act today! Builders-Provi- 
dence, Inc., 350 Horris Avenue, 
Providence 1, Rhode Island. 


‘I-F INDUSTRIES 





PROVIDENCE, RHODE tA Oise: 
 : 
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can be out of align- 
ment over 6° and be repair-con- 
nected in place. The cast units are 
made with ductile iron flanges and 
cast iron sleeves to resist corrosion 
so that the flexible coupling will 
last as long as the pipeline on 
which it is installed. 2 
through 12-inches are now 
duction. 


Hydraulic Switch For 


Valve Operators 
1110 

Infileo Inc., Tucson, Arizona, has 
developed a type A-D hydraulic 
switch for the control of hydraulic 
cylinder operated valves of all 
types. 

The new switch is a pneumatical- 
ly actuated dual diaphragm, four- 
way control valve which can be 
mounted close to the cylinders. Ac- 
tuating three-way air valve or 
valves may be remotely placed. It 
may be used with a “controlled” 
valve position indicator on an op- 
erating panel or in a console. It 
can be used for open-shut operation 
or for open-hold-shut operation. 


Wide Range Molded 


Pipe Insulation 
WWII 

Keasbey & Mattison Co., Amb- 
ler, Pa., has just developed Kay- 
therm, a new wide temperature 
range molded insulation designed 
for use on steam and heated proc- 
ess piping. This effective low con- 
ductivity insulation withstands 
pipe temperatures up to 1350 
Fahrenheit. 


The pipe 


Sizes 
in pro- 


Kaytherm, which is produced in 
half-cylindrical sections and seg- 
ments 36 inches long, is easy to in- 
stall requiring only simple encir- 
cling metal bands to fasten two 
mating sections to a pipe. It can 
be cut easily and worked with or- 
dinary tools. This wide tempera- 
ture range pipe insulation comes in 
a variety of thicknesses ranging 
from l-inch to 4-inches and will ac- 
commodate pipes up to 33 inches 
in diameter. 





‘Planting’ Lancaster’s New Water Line 


section into the city by Alconn Utilities, Inc., of Verona, 


Lancaster, Pa., is one city that is taking vigorous steps to 
solve the problem of municipal water supply. Now under 
way is a vast water-supply project including construction 
of an intake, pumping station and filtration plant on the 
Susquehanna River, a 15-million gal reservoir and a 10-mile 
steel main. Completion of the pipeline early in 1957 will 
add 8 million gals per day to the city’s water supply. The 


> 


line’s ultimate capacity will be 32 million gals per day 

The job requires 55,500 ft of 42-in.-ID x ;,-in. tar 
enameled steel pipe, plus specials, fabricated at Bethlehem’s 
Steelton, Pa., pipe shop, and trucked to the job site in 
i0-ft lengths. The portion of the line extending 31,400 ft 
from the river to the reservoir is being installed by Frank 


Kukurin & Sons, Inc., of E. McKeesport, Pa.; the 24,100-ft 


BETHLEHEM STEEL 


N. J. The entire project was engineered by Gannett, 
Fleming, Corddry & Carpenter, Inc., of Harrisburg, for the 
City of Lancaster Authority 

How about your water supply plans? Let us show you 
the many advantages of planning for the future with tar- 
enameled steel pipe. Remember that every /ength of steel 
pipe is hydrostatically tested in the shop—your assurance 
of its strength, safety and freedom from leaks. For further 


information, contact the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPAN BETHLEHEM, PA, 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 


Distributor: Bethlehem Steel Export Corporation 


ETHLEHEY 
STEEL 
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PROBLEM: 


To obtain at minimum cost 
the essential information on 
flow required for efficient 
operation of a small 
sewage treatment 
plant. 


SEWAGE TREATMENT WORKS 


we ee wee8-e 


* The Type L-T1 will record the head 

on the measuring flume, will indicate 

the volume of flow for any time interval and will give an 
instantaneous reading of the rate of flow. The head record, 
made on convenient rectangular coordinates, is basic infor- 
mation for permanent record from which plant operators 
and State Sanitary Engineers can check flows and volumes. 
The volume reading from the totalizer dials and the rate of 
flow indicator are essential for intelligent operation. Read- 
ings can be made in any desired volume and flow units. 


= 


STEVENS _ ...invaluable for your reference file 
DATA 144 pages of technical data on recorder instal- 


lations... plus o wealth of hydraulietables and 


BOOK conversion tables. Send $1.00 (No C.0.D.'s) = 


CONSULT WITH STEVENS INSTRUMENTATION SPECIALISTS 





LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 WN. E. GLISAN STREET + PORTLAND 13, OREGON 


Foremost in Precision Hydraulic Instruments Since 1907 
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New Tapecoat Speeds 


Protective Applications 
1112 

The Tapecoat Company, Evan- 
ston, Ill, has developed a new 
Tapecoat product with a film-type, 
self-disposing liner. 

Known as Tapecoat-SP, this new 
protective coating retains the same 
quality coal-tar-pitch-base protec- 
tion characteristic, and the film- 
type liner permits easier and faster 
handling in the field because it wid- 
ens the temperature range. The lin- 
er also is disposed of automatically 
in the torching application process. 

According to the announcement, 
Tapecoat-SP comes in widths from 
2 to 6 inches, with each roll from 
45 to 50 feet long. 


New Tool For Mechanical 


Seal Installation 
1113 

Byron Jackson Pumps, Inc., Los 
Angeles, Calif., has developed a 
new precision hand tool to prepare 
pump stuffingboxes for mechanical 
seal installation. This new tool pre- 
pares a smooth gasket surface on 
the stuffingbox end to assure prop- 
er mechanical seal performance. 

Consisting of a tool bit and 
holder, the stuffingbox tool ma- 
chines the stuffingbox end at right 
angles to the shaft axis. The tool 
bit holder mounts on the shaft 


with the tool bit ‘against the stuf- 
fingbox end. The bit is adjusted to 
the bore and is worked outward 
by turning the shaft with a stillson 
or strap wrench. 

The tool is chrome plated and is 
shipped complete with wrenches 
and two extra tool bits. It is avail- 
able in three standard sizes to ac- 
commodate shaft sizes from 4% to 
3 inches 





ION THE JOB 


In hundreds of cities and towns expanding and im- 
proving their water supply and distribution service, 
you'll find Clow Cast Iron Pipe on the job. You’ll 
find it, too, along our nation’s newest toll roads and 
super-highways . . . in lanes and by-ways .. . in the 
development of more and more communities. In fact 
you'll find it "most every place . . . wherever water 
must be conveyed underground, under pressure, to 
serve the vital needs of modern life. 








And for good reason! Clow has been supplying pipe 
for these vital needs for generations. City officials, 
engineers, and waterworks men like what they call 
“the record’”’: product, performance-proved; service, 
sure as sunrise. They know that when they put Clow 
pipe on the job, it will stay on the job—to serve 











for centuries. 


JAMES B. CLOW & SONS Inc. 


201-299 North Talman Avenue, Chicago 80, Illinois 


Eddy Valve Company, Waterford, New York 
lowa Valve Company, Oskal , lowe 
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" a ar 
Fordin’ Along oo Own Track Mork —— 


1114 
| 


Recent newspaper articles tell of a large city Gar Wood Industries, Inc., 
where the impounded supply is so nearly ex- | Wayne, Mich., has developed a 
hausted that it is necessary to bring in water new ditcher able to dig to with 24% 
from a distant river which has a high salt content. inches of the outside edge of either 
The brackish water is so unpalatable that quite | its right or left-hand crawler. 

a business has developed in the sale of fresh 
water in half gallon paper containers at 20c 
each. Few mend. realize that enough pure, safe 
water from the average public sup ; costs each 
citizen only about a nickel for all he can drink 
in @ year. 





Designated as the Gar Wood- 
Buckeye 308-TP, the position of 
One Bright $ Sign the ditcher’s digging wheel can be 

shifted to three separate positions: 
+ ° To the left or right of the ditcher’s 
in the Water Line mainframe, or in line with the 
mainframe. 

Working specifications of the 
new ditcher include: Maximum 


Most operation 


Sag a a gear depth of cut 5'6”; cutting width 


from 8 to 24 inches; and maximum 
obstruction clearance of 2% inches. 
Other features are: Hydraulic con- 
veyor drive, hydraulic digging 
ster, whi ires and de- wheel hoist, variable bucket spac- 
the inc ing, split-shaft excavator drive, 

| set it c mor and simplified, grouped operator 
controls. 


Hand Tool For Drilling 


Through Soil 
1115 

The Hydrozion Engineering Co., 
Inc., Kansas City, Missouri, has 
developed the Hydrozion auger 
that will drill through dirt, hard 
pan, clay, sandy loam, shale, gravel 
and roots, in any direction, at a 
rate of up to 10 feet per minute, 
and at distances up to 100 feet. 

The auger consists of a driving 
unit and a bit. The driving unit is 
of cast aluminum and a shaft 
which is chrome over rickel plate 
with bronze bearings and a neo- 
prene-type seals. 

An electric drill (% inch or 
larger) is attached to the driving 
shank, a section of 4 inch pipe is 
THE FORD METER BOX COMPANY. INC. attached to the opposite end of the 

Wabash, Indiana unit and the proper size (up to 36 

inches diameter) bit is coupled to 

FOR BETTER WATER SERVICES the end of this pipe. A garden hose 

and stop is attached to the driving 
unit and drilling commences 


Perhaps yc 


net profits this 
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it’s Transite 
Ring-Tite 
Pressure Pipe 


e Transite® Ring-Tite® Pressure Pipe is 
a community investment that pays off 
year after year! 


Its remarkably high flow characteristics 
protect that investment by keeping 
maintenance and pumping costs at a 
minimum during its long service life. 


Corrosion Resistant 

Transite Pipe is strong, durable, ana 
highly resistant to corrosion. And it is 
immune to tuberculation, the form of 
interior corrosion that chokes the flow and 
increases pumping costs. Transite cannot 
tuberculate, thus its original high flow 
capacity is maintained, and pumping costs 
are kept at a minimum year after year. 

The Ring-Tite Coupling, with rubber 
rings compressed and locked in place 
forms a joint that is tight yet flexible. 
Rings cannot blow out, and the automatic 
separation of the pipes within the 
coupling helps to relieve line stresses, 


For further information about Transite Pressure Pipe and the 
Ring-Tite Coupling, write for Booklet TR-160A. Address Johns-Manville, 
Box 14, New York 16, N.Y. In Canada, Port Credit, Ontario. 


| Johns-Manville TRANSITE PRESSURE PIPE 


WITH THE RING-TITE COUPLING 
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SMS ROTOVALVES 


Motz Heads Pollution 
Activities at Pittsburgh Coke 


Pittsburgh Coke and Chemical 
Company, Pittsburgh, Pa., has an- 
nounced that D. J. Motz has been 
appointed Coordinator of Pollu- 
tion Abatement. In this position, 
Mr. Motz will be in charge of all 
company efforts at air and stream 
pollution abatement. 


—STILL THE BEST VALVE YOU CAN BUY 


Only Rotovalves give you all these features: 





LEAST PRESSURE LOSS 
Full line opening means less head loss, lower 
pumping costs. 











EASIEST TO OPERATE 
Hydraulic imbalance and mechanical de- i 
sign mean | man can close as fast as re- 


quired. Less power needed in mechanical Mr. Motz has had a varied engi- 


neering career in the seven years 
he has been with Pittsburgh Coke 
and Chemical Company. Mr. 
Motz’s first assignment was in the 
Research and Development De- 
partment, after which he worked in 
control chemistry, drafting, and 
project engineering. Prior to his 
new appointment, Mr. Motz was 
assistant to the General Mainte- 
nance Superintendent. 

In his new job, Mr. Motz will 
represent Pittsburgh Coke and 
Chemical Company on all pollution 
abatement committees authorized 
ot ton. by the County Bureau of Smoke 

Control, the Ohio River Valley 
Sanitation Commission and other 
government agencies, He will also 
be responsible for the over-all 
plant program aimed at controlling 
air and stream pollution. 


or electrical operation. 





GREATEST INITIAL SHUT-OFF 

Rotovalve 55% closed at 25% stroke, and 
92% closed at 50% stroke. In comparison, 
gate valves only 18% closed at 25% stroke 


and 43% closed at 50% stroke. 





MOST CONTROLLED CLOSING TIME 
Closing as quickly as one second or as slow 
as needed. Fast initial closing limits reversal 





MOST POSITIVE CLOSING 

Drop-tight, positive closing. Self-purging, 
monel-to-monel seating. Pressure-tight 
bolted head, stuffing box, and machined and 
lapped seats. 


Great Grandsons Of Founder 
Join McDonald Company 








In addition to all these features typical of SMS en- 
gineering, Rotovalves have a flexibility that makes 
them suitable for any type of operation, any method 
of control, or any sort of location. 

For detailed information about SMS Rotovalves, 
Ball or Butterfly Valves, see our local representative 
or write to the S. Morgan Smith Company, York, 
Pennsylvania. 


APFILIATE: S. MORGAN SMITH, CANADA, LIMITED « TORONTO 
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HYDRAULIC GATES & HOISTS 
TURBINES 


SHIP PROPELLERS 


A. Y. McDonald Mfg. Co., Du- 
buque, Iowa, has announced that 
Bruce McDonald and Robert 
McDonald, sons of D. L. McDon- 
ald, President of the company and 
grandson of the founder, have re- 
cently joined the firm. 

Bruce McDonald has become a 
member of the Factory Production 
Department. He was formerly a 
First Lieutenant and pilot in the 
Air Force, and Engineering Main- 
tenance Officer of B-47 jet bomber 

(Continued on page 98A) 





IN WITH THE NEW! “Century” Asbestos-Cement Pipe 
ready and able to replace more than 10 miles of a 
metallic pipeline weakened by external corrosion for 
the Jefferson County Fresh Water District #1. Sabine 
Pass, Texas. 


Soil conditions led to the switch to non-corrosive 
“Century” Asbestos-Cement Pipe. Contractor: Hardin 
Construction Company, Houston, Texas 


- 
7 


oY, 


Va - 
non-corroding! 
K&M “Century” ASBESTOS-CEMENT PRESSURE PIPE 


Throughout the country more and more communities are relying on water 
mains of K&M Asbestos-Cement Pipe ...made of asbestos fiber and 
portland cement. It resists corrosion, is non-electrolytic, two of the many 
advantages which make for durability. 

Pumping costs lew and stable! There is no clogging to reduce flow and 
increase pumping costs with K&M Asbestos-Cement Pipe. It is non-metallic 
... non-tuberculating. Its bore remains smooth and clean. 

Lower in initial cost! K&M Asbestos-Cement Pipe is light in weight— 
easily and inexpensively transported, stored and handled. 

ENGINEERS WANTED—Career opportunities open for men qualified in product develop- 


ment, machine design, automation, plant management, plant engineering and applied 
research. Write to Director of Engineering, Keasbey & Mattison Company, Ambier 5, Pa. 


KEASBEY & MATTISON company « AMBLER © PENNSYLVANIA 
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HUNDREDS OF INSTALLATIONS-IN 27 STATES! 


Specyf7 - 
PROVEN 
ME 0 L 
he Smith & Loveless QUALITY - 


FACTORY-BUILT ea 
TE INCI UROL FACTORY Built 


SAVINGS 
PAT. PEND. 


“ais 


SMITH & LOVELESS, INC So a = 


THE MOST ADVANCED DESIGN IN SEWAGE PUMPING STATIONS 


We specialize in building America’s finest sewage lift sta- 
tions. Acceptance proves their quality. Smith & Loveless offer 
you a complete line of six standard size lift stations with 
capacities from 20 GPM to 1600 GPM per pump or ejector. 
Larger capacity stations are built to your order. 


e An integrated design, each piece proven by the test of time. 
@ Precision assembled by factory experts. 

e Automatic dehumidifier to eliminate condensation. 

e A central electrical control cabinet prewired and color coded. 


@ Shot blasted steel structure epoxy coated plus cathodic 
protection. 


Factory tested and adjusted by actual operation before 
shipment. 

@ Easily and quickly installed. 

e Especially designed for minimum maintenance. = [7 

@ | 

For Job Recommendations, complete specifica- f > Le 


tions, and drawings — all part of the latest edi- | 
tion of the 100 page Smith & Loveless lift station H c Mat XZ, 


Data Manual... 


=-.... 


ke: ans | 


a 


WRITE DEPARTMENT 20 


Smith & Loveless. Puc. 


P. 0. BOX 8172 KANSAS CITY, MISSOURI 


Manufacturing Plant @ Merriam, Kansas 


REPRESENTATIVES IN PRINCIPAL CITIES 
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squadron at Smokey Hill Air Force 
Base in Salina, Kansas. 

Robert McDonald is now work- 
ing with the Company as a mem- 
ber of the Sales Department. He 
served as a Lieutenant JG in the 
Navy and was Chief Engineer on 
the McCoy Reynolds, destroyer 
escort based at Pearl Harbor, Hon- 
olulu, Hawaii. 

The company is celebrating its 
centennial anniversary this year. 
The A. Y. McDonald Mfg. Co. was 
founded in 1856 by A. Y. McDon- 
ald, a Scot immigrant. The Com- 
pany has been managed by mem- 
bers of the McDonald family since 
his death in 1894. 


Seamless Rubber Acquires 
Kraloy Plastic Pipe 


Kraloy Plastic Pipe Co., Inc., 
Los Angeles, Calif., has been ac- 
quired by The Seamless Rubber 
Company, New Haven, Conn. 

Kraloy machinery and plant fa- 
cilities at 4720 East Washington 
Blvd. have been thoroughly reha- 
bilitated. Complete pipe testing 
equipment, as recommended by 
B. F. Goodrich Chemical Co. and 
Naugatuck Chemical Co., has been 
installed to stabilize quality con- 
trol in the manufacture of plastic 
pipe. 

\dditional new facilities are 
scheduled for the Los Angeles 
Kraloy plant, and a parallel in- 
stallation is planned for the Seam- 
less plant at New Haven in the near 
future. [nitially, Kraloy will pro- 
duce polyvinyl chloride and Kra- 
lastic pipe. 


Cooper-Bessemer Appoints 
Bartlett Dallas Branch Manager 


Cooper-Bessemer Corporation, 
Mt. Vernon, Ohio, has announced 
the promotion of R. F. “Tad” Bart- 
lett to Branch Manager of the Dal- 
las Branch. 

Under the new field office or- 
ganization plan, Mr. Bartlett will 
be responsible for supervision of 
the Dallas Branch area activities on 
direct sales, engineering, and serv- 
ice contacts in the application of 
reciprocating and centrifugal com- 
pressors for pipe line, refinery and 
petrochemical use. 

A graduate in Mechanical Engi- 
neering from Texas A & M, Mr. 
Bartlett has been associated with 
Cooper-Bessemer since 1934 in the 
field application of engines and 
compressors. 





New 
Subscription 


Order 
Card 


NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 
To receive further information 
on any of the listed 
EQUIPMENT OR LITERATURE 
just circle the corresponding 
numbers on the card 
Fill in your name, address, title 
and mail! 
For your convenience these 


cards require no postage. 
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*PLEASE SEND ME INFORMATION ON 
THE ITEMS CIRCLED BELOW 


1102 
1109 
1116 
1123 
1130 


1103 
1110 
1117 
1124 
1131 


1104 
WI 
1118 
1125 
1132 


1105 
1112 
1119 
1126 
1133 


1106 
1113 
1120 
1127 
1134 


iF YOU WISH TO RECEIVE FURTHER INFORMATION ON PROD- 
UCTS ADVERTISED OR REFERRED TO IN THE ARTICLES, OF THIS 
ISSUE—LIST THE PAGE NOS. BELOW. 





*ITEMS LISTED NOT SERVICED AFTER DECEMBER 31, 1956 
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WATER & SEWAGE WORKS 





CARD 


REPLY 


JUST 
CLIP 
THESE 
CARDS 
MARK 
AND 
MAIL— 
TO 
RECEIVE 


185 NORTH WABASH AVENUE 
CHICAGO 1, ILLINOIS 


WATER & SEWAGE WORKS 


First Class Permit No. 43608, Sec. 34.9, P.L.BR., Chicago, til. 


BUSINESS 











THE 
ITUIAUATAUAUA Larest 


INFORMATION 
OR 
LITERATURE 
DESCRIBED 

IN 





If Mailed in the 
United States 
CARD 


REPLY 


First Class Permit No. 43608, Sec. 34.9, P.L.&R., Chicago, til. 


NEW YORK 14, NEW YORK 


VILLAGE STATION 


POST OFFICE BOX 35 


READER SERVICE CARD for 
WATER & SEWAGE WORKS 
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BUSINESS 











Equipment — Products 
Information — Literature 





Pilot Pipe 


helping to mix a good, clear drink for 5 years 


With ordinary piping, lime in the chemicals builds 
up and clogs the pipe. But because U. S. Pilot Pipe is 
flexible, lime is easily broken loose by merely tapping 
or walking the pipe! 


The city of Denver has, for many years, been noted for 
the purity of its drinking water. Transported from the 
western slopes of the Rockies through the famous Mof- 
fat Tunnel, the water is purified in the Moffat Filter 
Plant of the Denver Municipal Water Works. 

It is here that flexible U.S. Pilot Pipe plays an im- 
portant role — carrying the chemicals that purify the 
water—maintaining what is known as a good P.H. fac- 
tor. This U.S. Pilot Pipe installation has given com- 
pletely trouble-free service since the day it was put in. 
That was back in 1950—over five years ago. 


Mechanical Goods Division 


U.S. Pilot Pipe covers a range of working pressures 
from 25 to 250 pounds—and handles a wide variety of 
chemicals and abrasives. It is custom-made to handle 
your specific requirements. 

Contact our factory trained engineers at any of the 
28 “U.S.” District Sales Offices or write us at Rockefeller 
Center, New York 20, N. Y. 


United States Rubber 


WaTeR & SEWAGE WorkKS, NovemMBER, 1956 





QUICK CHANGE 
Makes Hydrocrane Right 


for Water, Sewage Work 


When your work calls for lifting, digging and trenching all 
in the same day, you need a machine that converts from 
crane to clamshell to hoe quickly and easily. That machine 
is the Hydrocrane. Owners report they can switch their Hydro- 
crane to hoe in less than one man-hour. Changing from crane 
to clamshell is just a matter of minutes. 


Stop using the wrong front end just because changing 
front ends is a tough, time-consuming, uneconomical operation. 
Get a Hyrocrane! Take advantage of this versatile machine's 
precision control, the long reach of its telescoping crane boom 
in placing valves or pipe . . . in loading or unloading mate- 
rials. Then, when needed, switch quickly to the hydraulic 
clamshell] bucket to dig valve pits, manholes or catch basins. 


When it comes to trenching, you'll find the fast and easy 
changeover to hoe gets you on the job sooner. And, once at 
work, the Hydrohoe’s exclusive triple digging action — normal 
hoe arc, telescoping boom and wrist action at the dipper — 
keep output high, reduce hand trimming. 


Have your Bucyrus-Erie distributor demonstrate quick 
change, as well as the many other features that make the 
Hydrocrane so right for municipal work. 130H56 


SOUTH MILWAUKEE, WISCONSIN 
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Neptune Names John Moran 
In Six New York Counties 


Neptune Meter Co., New York, 
N. Y., has announced that John J] 
(Jack) Moran of Franklin Square, 
N. Y. has been named sales repre 
sentative in a newly formed dis 
trict consisting of six southerr 
New York State counties. 

Charles W. Krause, New York 
Branch Manager for Neptune, said 
formation of the new district rep 
resents a realignment of geograph 
ical areas covered by Neptune 
salesmen. 

Mr. Moran previously has 
worked with James L. Wheelin, ir 
contracting municipal and private 
ly operated water systems in the 
Long Island area. He will now 
travel in the area which includes 
the following New York counties 
Westchester, Ulster, Sullivan, 
Dutchess, Orange, Putnam, and 
Rockland. 

Mr. Moran will also be handling 
the distribution of gas meters 
manufactured by the Neptune sub 
sidiary, Superior Meter Co., in this 
six-county New York area and ir 
New Jersey 


Badger Meter Opens 
Southwest Branch Plant 


Jadger Meter Mfg. Company 
Milwaukee, Wisconsin, has an- 
nounced that a new Southwest 
area branch plant with complete 
repairing and testing facilities has 
been opened in the Brook Hollow 
Industrial District of Dallas 
Texas. 


The plant has been established 
to handle all sales activities 
meeting the increasing demand for 
the company’s products in the 
Southwest and to extend to their 
customers even better delivery on 


(Continued on page 102A) 





Wrought [ron Pipe’s built-in protection 


ee 99 bd bd 
gal? always on cuard against corrosion 


Wrought iron pipe’s “armed guard” against corro- 
sion is a concentration of thousands of glass-like iron 
silicate fibers distributed throughout the metal. 

These iron silicate fibers are relatively immune to 
corrosion . .. so any attacks by corrosion are evenly 
dispersed over the entire surface of the metal. As a 
result of this built-in pretection, deep pitting and 
penetration are repelled . . . costly premature repairs 
and maintenance are eliminated. 


Our booklet, ““The ABC’s of Wrought Iron”’ tells 
more of this story. You’ll find it profitable reading. 
Write for your copy today. 

A. M. Byers Company, Pittsburgh, Pa. Estab- 
lished 1864. Division Offices in Boston, New York, 
Philadelphia, Washington, Atlanta, Chicago, St. 
Louis, Houston, San Francisco. International Divi- 
sion: New York, N. Y. 

Available in Canada and throughout the world. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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It's New Again with 
THORITE and THOROSEAL 


Freeze-thaw cycle follow- 
ing water and moisture pen- 
etration, also swelling of 
reinforcing rods from mois- 
ture contact, cause masonry 


destruction. 





Thorosea! 


eo) 
Te Keep Water Owl 
Your Masonry Welt 


BRIDGE OVER CONCORD RIVER 


ROUTE 3, BELLERICA, MASS. 


Workmen on scaffold patch 
spalled and cracked concrete 
with THORITE and seal surface 


with THOROSEAL. 


Area at left chipped to sound 
masonry. li will then be patched 
with THORITE Nonshrink, Non- 
slump 20-Minute Set Patching 
Mortar, without necessity of costly 
forming, finished by application 
of Thoroseai. 

Request Circuiar No. 16 and 20. 


Write for our 16 page 
“Route DeIt 








STANDARD DRY WALL PRODUCTS, INC. 
NEW EAGLE, PENNSYLVANIA 


° CENTERVILLE, INDIANA 
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meters and parts. It will be under 
the supervision of Norman H 
Abrams, Southwest sales manager 
New meters and repair parts will 
be warehoused and the services of 
experienced Badger sales engineers 
will be available at all times, espe- 
cially to assist small water works 
operators 

Housed in a new, modern build- 
ing, the new Badger Meter branch 
is convenient and easy to reach, 
being just a short drive from the 
heart of Dallas. 


Simplex Appoints Stallings Co. 
As Representative 


Simplex Valve & Meter Com- 
pany, Lancaster, Pa., has an- 
nounced the appointment of the 
Ward K. Stallings Company of 
3120 Maple Drive, N.E., Atlanta 
5, Georgia as its representative for 
the states of Alabama and Georgia. 

The Stallings Company can 
draw on a great deal of experience 
to aid its customers since the 
three members of the firm have 
a wealth of background in the fil- 
tration and waste fields. Mr. Stall- 
ings was Chief Engineer for a peri- 
od of 6 years with Kielley & Muel- 
ler, Inc. Mr. Carl L. Fox, Jr., who 
is a licensed Mechanical Engineer 
in both Alabama and Georgia, has 
had over 5 years experience in the 
Instrumentation and Electronics 
field. The third member of the 
firm, Mr. Roy W. Freeman, has 
over 5 years experience as a Sales 
Engineer in the Waste and Sew- 
age field and is well known 
throughout the territory 


Templeton Joins Alloy Steel 
As Chief Metallurgist 


\lloy Steel Products Co., Inc., 
Linden, N. J., has announced the 
appointment of Harold C. Temple- 
ton as chief metallurgist. In this 
post, Mr. Templeton will direct 
metallurgical research in corrosion- 
resistant alloys and supervise the 
systhesis and composition of alloys 
used in Aloyco corrosion-resistant 
valves. He will also furnish corro- 
sion consulting services to Aloyco 
customers. 

Mr. Templeton was formerly 
chief metallurgist for the Lebanon 
Steel Foundry. He is a Metallurgi- 
cal Engineer, receiving his degree 
from the Colorado School of Mines, 
and served 5 years as an officer 
in the Corps of Engineers during 


World War II. 





Purcelli Named General 
Manager of New Rockwell 
Plant 


Rockwell Manufacturing Co., 
Pittsburgh, Pa., has announced 
that Ralph A. Purcelli, former as 
sistant general manager of the 
company’s gas regulator plant at 
Norwalk, Ohio, has been named 
general manager of the New Rock 
well plant at Statesboro, Georgia 

A native of Pittsburgh, Mr 
Purcelli joined Rockwell in 1936, 
became general foreman of the 
Nordstrom valve department at 
Pittsburgh in 1943, general fore- 
man of meter and regulator assem 
bly in 1950, general superintend 
ent of the Barberton, Ohio, valve 
plant in 1951 and assistant general 
manager at Norwalk in 1054 


Cook Well Strainer Moves 
To New Offices 


The Cook Well Strainer Co., 
Cincinnati, Ohio has moved to its 
new plant and offices located at 
6330 Glenway Avenue, Cincinnati 
The new telephone i 
Humboldt 1-8800 

The recently completed plant 
contains 35,0CO square feet of shop 


number is 


space, modern offices and is stra 
tegically situated to offer the fin 
est in transportation services to 
their drillers and jobbers 


Adams Pipe Repair Appoints 
Swanson 


\dams Pipe Products, 
El Monte, California, has an- 
nounced the appointment of 
George Swanson, 226 W. 110tl 
Place, Chicago, Illinois, as region- 
al sales representative 

Mr. Swanson will represent the 
company in the states of Illinois, 
Wisconsin, Indiana and Michigan 


Re pall 


Baily Meter Adds Two Stories 
To Wickliffe Plant 


Railey Meter Company, Cleve 
land, Ohio, has announced plans 
for a two-story addition to the 
company’s new plant in Wickliffe, 
Ohio 

Scheduled for completion in July 
1957, the new addition will add 
72,000 sq. ft. to the 165,000 sq. ft 
one-story unit completed last year 
The company has a main plant in 
Cleveland—S8 miles west of the 
Wickliffe plant—and 24 district 
offices throughout the United 
>tates 
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e*... 1800 to 2000 feet of 





103A 


“,,.our CLEVELANDS dig them all... - all eyPes “ 
eee swamps, sand, rock, shale, clay c 
boulders and other obstructions wae ree - 
” cays Hubert S. Eley, _ nny srt ie ) 
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rerage duction on building footings 
day. .. our average pro 
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THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE + CLEVELAND 17, OHIO 
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| Fischer & Porter Appoints 
Regional Managers 


TENNESSEE CORPORATION Fischer & Porter Co., Hatboro, 
Pa., has announced the appoint- 
ment of two regional managers for 
data reduction and automation 
equipment. 

Harold L.. Russell becomes East- 
ern Regional Manager, with head- 
quarters in Hatboro, Pa. For the 
past seven vears, Mr. Russell, an 
electrical engineering graduate of 
the University of Pennsylvania, 
was employed as a sales engineer 
by Minneapolis-Honeywell. 

William C. Abbey becomes 


j 7h a7) Southwest Regional Manager with 
j headquarters in Houston, Texas 
[ AA, Ferri-Floc gives smoother, more effi- \ mechanical engineering gradu 


; ate of Texas A & M, Mr. Abbey’s 
cient and trouble free operation. What- previous associations were with 


ever your particular water treatment Manning, Maxwell, and Moore as 
a sales engineer, and with Socony 


I ACT I \ meee §=6 problem may be, you can depend on Mobile as process engineer 
I \ 


Ferri-Floc doing a superior job and 
Smith-Blair Promotes Ball 


r ; . Smith-Blair, Inc., South San 
Ferri-Floc is a free flowing granular Francisco, Calif., has announced 
salt which can be fed with few modi- the promotion of Richard A. Ball 

from production engineer to sales 
fications through any standard dry feed | engineer. 

t ; : Mr. Ball is well experienced in 
equipment. It is only mildly hygros- asbestos-cement pressure pipe re- 
quirements having been connected 
with the Keasby-Mattison “Cen- 
as well as storage in closed hoppers tury Pipe” organization for several 

; . years. He will headquarter at the 
over long periods of time. | company’s South Gate, California 
branch 


doing it efficiently and economically— 


copic, thereby permitting easy handling 


WATER TREATMENT 


Efficient coagulation of surface or well waters. Chain Belt Appoints Charles 
Aids taste and odor control—Effective in lime Smith Regional Sanitary 
soda-ash softening. Adaptable to treatment of . 
nearly all industrial waters Engineer 
Chain Belt Co. Milwaukee, 
a Wis., has announced the appoint- 
PI 
Ferri-Floc coagulates water and wastes over ment of Charles E. Smith as 
wide Ph ranges—it provides efficient operation Regional Sanitary Engineer for 
regardless of rapid variations of raw sewage | the Northeastern United States 
and is effective conditioning sludge prior to | With headquarters in Philadel 
vacuum filtration or drying on sand beds. phia, he will concentrate on the 
technical aspects of Rex Sanitation 
Equipment. 
He is a graduate of Purdue, with 
a Masters Degree, majoring in San 
itary Engineering, and served in 


COPPER SULFATE 


SULFUR DIOXIDE COPPER SULFATE will control 

f about 90% of the micro- 
organisms normally encoun- 
used for dechlorination in f tered in water treatment more the U. S. Air Force for 3 vears as 
water treatment and to re- J economically than any other a Sanitary Engineer, before joining 
chemlest. Chain Belt in 1955. 


SULFUR DIOXIDE is effectively 


move objectionable odors re- 
maining ofter purification. Mr. Smith will travel with a sta 
tion wagon equipped with basic 

Let us send you without charge, a 38 page booklet that laboratory apparatus to assist him 


Gree Booklet — cee Po gira ee ae in check-testing the performance or 

; Rex equipment in existing installa 

TENNESSEE CORPORATION . tions, and allow him to make pre 

a liminary field studies for new appli 

cations to industrial waste treatment 
617-29 Grant Building, Atlanta, Georgia problems 
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At Last!! 
AUTOMATIC DUMPER 


For Power Bucket Machines 


Can be installed on all 
models of Flexible 
Machines. 


SPEEDS UP 
Operation 





SAVES 
One man 


Send for Information 


FLEXIBLE INC. 


3786 Durango Ave., Los Angeles 34, Calif. 


(Distributors in Principal Cities) 


“Our ROYER has eliminated our last 


fF 


», major plant problem 


from an Ohio sewage treatment plant* 


This sewage treatment plant had a problem of 
sludge disposal. The cost of incineration was 
prohibitive and the sludge could not be disposed of 
in caked form as fertilizer, even without charge. 


In April 1954 they purchased a Royer Sludge Disin- 
tegrator and during the first seven months of opera- 
tion earned 90% of its cost. They are currently selling 
their entire output of completely shredded, pulver- 
ized, trash free, ready-to-use fertilizer at $5.00 per 
cubic yard. In addition to replacing a cost of disposal 
with a cash income, they have built up good will with 
the citizens of their community by supplying an 
easily handled, useful fertilizer at a moderate cost. 


Write for details on this “income producing” equipment. 
Available in capacities from 1 to 150 cubic yards per 
hour in electric motor, gasoline engine or belt-to-tractor 
drives. Turn an “expense” item into a “profit” with a Royer. 


‘name on ROYER foundry & machine 60. Pan 


request! 
170 PRINGLE ST., KINGSTON, 
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how to 


CUT CORROSION LOSSES 


a report by Koppers Company, Inc. 








e If interested in equipment or literature mentioned below, mail a 





How thick should a protective coating on 
above ground installations be? This is a 
question that is asked of our Technical De- 
partment quite often. 


All other factors being equal, the thicker 
the protective coating, the longer its service 
life. Basicaily, the coating thickness re- 
quired is dictated by the degree of protec- 
tion desired and the conditions under which 
the coating system must perform. Specifi- 
cally, you need to know the following things 
about each job: (1) What is the corrosive 
environment ... mild? ... severe? ... acid? ... saline? (2) How long 
must the coating last? . . . is it practical to re-coat every year or are 
thicker, longer-lasting coatings desirable? (3) The roughness of the 
surface: since valley-to-peak distance may be as great as 8 to 10 mils, 
it is vital that peaks be fully covered to the specified thickness. (4) 


t 
Finally, you should figure the cost of “down time” in terms of lost 


James Beaumont 
Project Leoder 


production. 

Another factor in determining coating thickness is the accessibility of 
the structure. Our pre-coating surveys always include a careful analysis 
of inaccessible areas where a thicker coating is recommended simply to 
eliminate for as long as possible the need to re-coat the hard-to-get-at 
places. This reduces yearly costs by lessening chances of corrosion in 
places that are passed-by in routine inspections or that are inaccessible. 

The “Steel Structures Painting Manual” (Vol. 1) points out that 
average industrial conditions warrant a 5-mil coating and severe corro- 
sive conditions need a coating that must exceed 10 mils. Generally, 
our applications research corroborates these recommendations. 

It should be remembered that the inherent characteristics of coating 
materials determine the maximum thickness to which they may be ap- 
plied in a single coat. For example, some cold-applied coatings of coal- 
tar base give, in a single coat, a film up to eight times the thickness of 
ordinary paints. Coal-tar enamels, widely used for pipeline applications, 
can be applied much more heavily, normal thickness being between 60 
and 100 mils. Of course these heavier single-coat thicknesses mean 
reduced application time and labor costs as well as longer life. 


Every attempt should be made to “police” the application to make 
sure that the desired thickness is obtained. Checks on wet or dry film 
thickness can be made with mechanical, electrical or magnetic gauges 


designed for the purpose 


If you have specific problems on protective coating thickness . . . or 
any corrosion-control problems . . . we'd be glad to hear from you. Write 
to Koppers Company, Inc., Dept. 1091. 1301 Koppers Building, Pitts- 
burgh, Pa. District Offices: Boston, Chicago, Los Angeles, New York, 
Pittsburgh and Woodward, Ala. In Canada: Koppers Products, Ltd., 
Toronto, Ontario and Edmonton, Alberta. 
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Delivery Date Calculator 


1116 

The Nooter Corporation, St 
Louis, Mo., has just produced a 
handy device which they call the 
“Delivery Date Calculator”. 

The device was produced after 
a survey showed that the com 
pany’s purchasing and engineering 
personnel had improvised many 
make-shift tables of various kinds 
to provide a rapid reference to fu 
ture delivery dates. 

Produced on heavy-weight var 
nished board, the disc-type device 
determines the future date imme 
diately. The user simply sets the 
arrow opposite date of order and 
gets a direct reading of estimated 
delivery date 


=e 4, 
‘ae ES 


Rubber Seat Butterfly 
Valve Manual 
1117 

The Henry Pratt Co., Chicago, 
Illinois, has just released a 40 
page, 2-color manual on Butterfly 
Valves. 

The manual profusely illustrated 
with photographs and drawings 
was designed to help engineers 
select valve types, understand thei: 
characteristics, and determine space 
requirements. It includes suc] 
useful data as: pressure drop and 
flow tables, conversion tables 
theory and application, recom 
mended materials, and complet 
descriptions of Henry Pratt Rub 
ber Seat Butterfly Valves in size 
from 4 inches diameter and up 


Questions and Answers About 


Vertical Turbine Pumps 
1118 

Layne & Bowler, Inc., Memphis. 
Tenn., has just published a com 
prehensive book on The Answers 
to Your Questions About Layne 
Vertical Turbine Pumps. 

Written by one of the foremost 
authorities on vertical turbine 
pumps, this 72-page hand-bound 
book covers the use of pumps fo: 
municipalities, industry and irriga 
tion. 

Section One of the book is de 
voted to a study of the methods oj 
selecting deep well centrifugal 
pumps to attain optimum effici 
ency. Charts for determining size 
and type of vertical pumps operat 





ing from 585 RPM to 1750 RPM 
are included. 

Topics included for discussion 
are: Centrifugal pumps designed 
for underground waters; Turbine 
pumps as used for well equipment 
in small cities; Column life of deep 
well pumps; and Vertical short 
coupled turbine pumps 

In a section entitled “A Corro 
sion Problem—3000 Feet Deep,” 
the author describes the actual 
construction of a well which sup 
plies water to the City of Dallas, 
Texas—a well which reaches down 
2886 feet and delivers ovet 
OOO gallons per day 

The entire text is supplemented 
with graphic tables, photographs 
drawings and charts, to present a 
thorough reference book on verti 
cal turbine pumps 

Requests for copies must be sent 


company letterhead 


Power Pipe Pushing And 


Pulling 
1119 


Mercury Hydraulics, Inc., Den 
ver, Colorado, has just published 

handbook on Power Pipe Push- 
ing. 

Subtitled “The fast answer to 
underground installation of rigid 
and flexible pipe or conduit”, the 
handbook illustrates and describes 
various methods of installing pipe 
underground with the use of 
powered pipe pushers 

Complete instructions are 
on the preparation of the pipe 
pusher, the access trench, and 
maintenance. Diagrams and text 
show different methods oj ipplica 
tion for all types of pipe pushing 

pulling 


How American Standards 


Are Made 
1120 

Che American Standards As 
sociation, New York, N. Y., has 
published a booklet on How 
American Standards Are Made. 

[The booklet describes the thre« 
ways standards become nationally 
accepted and approved as American 
Standards. It tells who makes these 
american standards and why, and 
who uses them. 

It explains what the American 
Standards Association is, how it 
guards the processes through which 
\merican standards are developed, 
and how it operates impartially for 
the manufacturer, the consumer 
and the general public 


If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number 
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YORK, PENNSYLVANIA 


The York, Pennsylvania, activated sludge 
type sewage treatment plant, serving 
90,000 persons in York and surrounding 
communities, employs 3 Climax Engines 


The two engines pictured are Climax 8 cylinder V-Type, 
7x7 sewage gas engines direct connected to 3500 CFM 
blowers requiring 149 H.P. at 790 RPM. 


The third engine, not illustrated, is a Climax 12 cylinder 
V-type, 7 x 7 sewage gas/gasoline engine which drives a 150 
KW, 480 volt, 720 RPM generator. It provides electric 
power when sufficient gas is available and serves as a stand 
by unit in emergencies. 
Climax Engines were selected because of their 
proven reliability and economy of operation. 


Plant designed by and built under supervision of Albright & 
Friel, Inc., Philadelphia, Pennsylvania, Consulting Engineers. 
B. F. Rockecharlie is superintendent in charge of operations. 


FOR COMPLETE INFORMATION, WRITE TO... 


oe 4 ENGINE AND PUMP MFG.CO. 
CHING. sath LaSalle 


Factory-Clinton, le. District Office-Dalles, Tex. 














(HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 


General offices and works W. Medford Ste., Boston, Mass. 
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CHEMCO | Methods of Applying 
Filters .0. . SEND FOR | Antifoam Agents 
= er one) . ‘ 4-PAGE 1121 
Orinarors Hodag Chemical Corp., Chicago, 
a. COLOR | Ill., has just released an illustrated 
F i  ANNIVER- | 4-page folder on Methods of Ap- 
chamco 9 AS ; . SARY | plication For Antifoams. 
Pumps & Sf LxrDiey . : Spee FOLDER | Application methods described 
in the folder range from simple 


Pump Strainers (he NS 
CHEMCO ; ¥ EXPLAIN- manual feeders to complex auto- 
Infet & Outlet “Giles ell ING matic feeding systems. These 
Fittings = Axe Sad antifoam application methods are 
CHEMCO il Foageats —— Th . es generally atnotaile to most man- 
Testers & CARTOON ufacturing operations. All methods 
Chemicols “EVERYTHING FOR THE SWIMMING POOL” described have been field-tested 


and proven to provide efficient 





foam control 


The Heart of fine —ROTO-TROL— ali Aah Oiliesands 


1122 

WATE be K. T. Snyder Company, Houston 
Texas, has just published a new 
PU FICATION y engineering brochure on the com 
RI “= pany’s line of Sewer Joint Com 

: } pounds. 
: The brochure describes GS-703 
a hot-poured asphaltic-base com 
pound, Root-Seal, a hot poured 
plastic-base compound, and GS-702 
ready-mixed, cold applied com 

pound. 
The brochure also presents photo 


graphs of installations, tests, en 
Ke rineering data and specifications 
gineering data and specific: 


SYSTEMS WITH This 2-pump RF-2 Roto- application procedures and esti 
' | Trol assures equal use mating tables. 

aa ALTO. To! assures. 0g g 

. LTO and wear of both 


TROL pumps. Each pump is 


operated on alternate 3 
0 erts starting cycles. Koroseal Pipe 
1123 


Installation of Rigid 


The RF-2 operates both pumps togeth- ; : 
er, when required. RF-2 installations The B. F. Goodrich Co., Plastic 


° 

Mechanical give dependable service year after Products, Marietta, Ohio, has just 
year, with the minimum of attention. released an 8-page illustrated bul- 
} Write for full data letin on its line of High Impact 
quipment Rigid Koroseal Pipe, Fittings and 

WATER LEVEL CONTROLS DIVISION Valves. 
HEALY-RUFF COMPANY The brochure explains how Kor- 
ROBERTS FILTER Mfg. Co. oseal pipe is_ installed, reviews 
183 Hampden Ave., St. Paul 4, Minn. product applications and describes 
ees MSIA AVE physical properties. Also described 
ey. FA — is the use and installation of Koro- 
seal valves. The back page is de- 
voted to a chart listing common 


WILKINSON LINE LOCATOR... sees where you can't chemicals handled by Rigid Koro- 
4 


tastentiy j 3 seal pipe, fittings and valves 
spots every ; 
underground 1; . Case Histories of Major 
location 4 . ° . 
, P Tunneling Projects 
¥ 1124 
- * The Master Builders Co., Cleve- 
" : ° Registers depth land, Ohio, has published a study 
of pipes of 12 Major Tunneling Projects 
and cables constructed in the western hemis- 
, NEW long life cases phere in recent years. Each case 


NEW printed circuits. NEW Antennas—more power. history 1S a report of the excavat- 
ing and concreting problems en- 


| WILKINSON PRODUCTS CO. PASADENA "3, CALIFORHNA countered and successfully solved 


| on these projects 
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This book will prove a valuable 
aid to any engineer considering a 
tunnel project regardless of size. 
The three basic tunnel types, high- 
way, railway, and water tunnels 
and their construction techniques 
are clearly illustrated by 
and accompanying texts 


phe tos 


Turbine-Type Process Pumps 
1125 

Aurora Pump Division of the 
New York Air Brake Co., Aurora, 
[llinois, has just published a bul- 
letin describing the company’s new 
line of Single and Double Stage 
Turbine-Type Process Pumps. 

\ccording to the bulletin, the 
new pump line is available in any 
machinable alloy such as stainless 
steel, nickel, monel etc., and is de 
signed to handle liquified petrole 
um gases, othe 
light 


Elevated Steel Tanks 
1126 
Pittsburgh-Des Moines 
Company, Pittsburgh, Pa., 
just released a new edition of their 
brochure on Modern Water Stor- 
age in Elevated Steel Tanks. 
The 20-page brochure includes 
dimensional data and 


(¢ ontinued on page 110A) 


refrigerants and 


non-viscous liquids 


Steel 


has 


apacities 


ENSLOW 


STABILITY 
INDICATOR 





For checking the equilibrium of a fin 
ished water, and supplying an index 
useful in controlling anti-corrosion treat 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 


How to 
CUT COSTS 


and get better 


SEWAGE 


EJECTION 
told in BULLETIN 5-50 


by BLACKBURN-SMITH 


DUPLEX EJECTOR 


Also made in 
single units 


109A 


r Blackburn-Smith Mfg. Co. 
57 Garden Street, Hoboken, N. J. 


| want to know how | can get better sewage ejec- 
tion at lower cost. 
Name 
Company 
Address 


Eliminate complex piping . . . do without 
screens, impellers, and shredders that 
need constant, costly cleaning . . . get 
dependable, automatic operation . . . 
. in short, get better sewage ejection 
for less money. You'll find 
out how in Blackburn-Smith 
Bulletin S-50 which the cou- 
pon will bring you. These 
time-tested pneumatic sew- 
age ejectors have float and 
electrode controls, and a 
snap-action valve that's both 
float and pneumatically con- 
trolled. 

For details about the BEST 
in modern sewage ejection, 

mail the coupon today 


Blackburn-Smith Mfg. Co. Inc. 
57 Garden St., Hoboken, N. J. 
Phones: HOboken 3-4425 
New York, BA 7-0600 














GUNITE «2 poe 


“Gunite” is the modern process 
(sand and cement applied pnevu- 


matically) for repairing, con- 


structing, lining: 
e Reservoirs 
e Dams 


e Filter Plants 


at 


: or 
e Sewage Disposal Plants 


e Tanks 

e Stadiums 
e Bridges 

e Sea Walls 


e Swimming Pools, etc. 


OTHER OFFICES IN 


CHARLOTTE, N. C. 
Liberty Life Bldg 


33 N. LaSalle Street 


’ j ' ’ * 
Wtisacees Oe «~<a :* 
Wute FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


PRESSURE? 2 


FLORENCE, ALA, 315 So. Court Street 
NEWARK 5, N. J. 


193 Emmet Street 


el ier. cle paa | 8 
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for six basic 1M tank types, in 
addition to many installation pic- 
tures and descriptions. 


Positive drop-tight shut-off Chemical Feeders and Mixers 


Easy... Efficient... Economical 1127 


with Infileo Inc., Tucson, Arizona, has 


just published a bulletin on Chemi- 

. EO o O a D cal Mixers and Feeders. 
It is an &-page brochure, with 
Rubber Seated numerous illustrations and dia- 


grams. A complete description and 


BUTTERFLY VALVES performance data on the mixers and 


feeders is also included. 


In this design, the seat is of resilient neoprene 
rubber or pure gum rubber, vulcanized around 
a steel ring insert, and held in place by a Coagulator Bulletin 
keeper ring. The steel ring, which is ‘“‘con- 
tinuous” to eliminate abnormal wearing, 1128 
increases the firmness of the seat and assures Hungertord & Terr y, Inc., Clay 
longer service life. > 
4 ton, N. J., has just published a 

Whether operated manually or by auto- 
matic controls, Leopold Butterfly Valves bulletin on the Hungerford & Terry 
always provide a positive shut-off that’s Coagulator. 
bubble-tight. Made in sizes 6’’ to 72’. The bulletin describes the coag 
ulator as a high speed up-tlow 
solids contact type coagulation and 


Z e€0 Write today for descriptive literature! 


settling unit designed for use in 
water clarification, water soltening 


co 
W. CARSON STREET. PITTSsURGH 4 PA and waste water treatment. 


—— 
COMPLETE WATER PURIFICATION AND FILTER PLANT EQUIPMENT © BUTTERFLY VALVES \ccording to the bulletin, the 
FILTER OPERATING TABLES « MIXING EQUIPMENT « DRY CHEMICAL FEEDERS coagulator is built of concrete, steel 


or wood, square or round and bot! 
with and without sludge scraper 
tvpe of bottom 








switch to 


ALUMINUM ome || Aathraliit 


Custom Fabricated THE MODERN ALL-PURPOSE 


EQUIPMENT aR FILTERING MEDIUM 


Best for All Types 


including -_ of Filters 


ANTHRAFILT 


offers important advantages 





Stop Gates & Guides 


Weir Plates e Bar Screens 


Surer Gland Lubrication 
for Centrifugal Pumps 


e Walkways © Manhole Covers over sand and quartz 


THE Z-F GREASE SEAL eliminates | 00U8LES tength of fitter runs 


. ‘ ' REQUIRES only half as much wesh water 
that trouble spot Ww here shaft enters KEEPS filters in service over longer periods. 


Write 13-K for literature casing. Applies constant positive INCREASES filter cutput with better quatity ef- 
. . " uen 
lubrication to packing and shaft— GIVES better support to synthetic resins 


WASHINGTON ALUMINUM automatically. Excessive heat rapid PROVIDES better removal of fitrous materials, 
¢ - 4 “ bacteria, micro-organic matter, taste, order, ete 
wear, leakage and scoring will dis- IDEAL for industrial acid and alkaline solutions 


COMPANY, INCORPORATED appear as the Grease Seal applies a EFFECTIVE filtration from enire bed 


LESS coating. caking or balling with mud, lime, 


BALTIMORE 29, MARYLAND constant flow of lubrication when iron or manganses. 
Phone: ARBUTUS 2700 pump starts until it stops—auto- Write for further information, test 
matically. Many other advantages, samples and quotations to 


NEW YORK: Murray Ha 7. 7-0926 too. Write for com- PALMER FILTER EQUIPMENT CO. 
Soevert: Sere eee «kl sonen plete description and ANTHRACITE EQUIPMENT CORP. 


HOUSTON: Blackstone 6388 ' price. ZIMMER and Representing 
. mond 9 st. Anthracite Institute Bidg., 
SAN PRANGIBOO, Vous 6-2803 FRANCESCON, Mo P. ©. Box 1696—822 E. 8th St., Erie, Pa. 
SEATTLE: Main 8930 line, Ilinois. Wilkes-Barre, Pa. 


@ Gratings & Frames 


@ Steps & Ladders 
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Consulting Engineers 


SPECIALIZING 


1N THE FIELD OF 


WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL INC. 
c iting 





Water, Sewage, industrial Wastes and incineration Prob- 
lems—City Planning, Highways, Bridges and Airports— 
Bams, Flood Control, industrial Suildings—investiga- 
tions, Reports, Appraisals and Rates—Laboratory for 
Chemical & Bacteriological Analyses—Complete Service 
on Design and Supervision of Construction. 
Three Penn Center Plaza 
Philadelphia 2, Pa. 


BOYLE ENGINEERING 
Consulting Engineers 
Water — Sewers — Streets 
Structures — Surveys 
Reports — Special Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Sante Ana, Calif. 


The Chester Engineers 


Water Supply and Puritication—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations —- Rates — Management — Lab. 
oratory—City Planning 
601 Seusmon Sreet 
Pittsburgh 12. Fenna. 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 


Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


Bowe, Albertson & Associates 
Engineers 

Water and Sewage Works—TIndustrial 
Wastes — Refuse Disposal — Municipal 
Projects — Industrial Buildings— Re- 
ports— Plans—-Specifications—Supervi- 
sion of Construction and Operation — 
Valuations— Laboratory Service 

735 West Street New York 6, New York 





JOHN J. BAFFA 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 

Highways, Toll Roads, Industrial, 

Municipal and Commercial Buildings 

220 W. LaSalle Ave., South Bend, Indiane 
Central 4-0127 








Buck, Seifert and Jost 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu 
ations, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Gas & 
Flectric Transmission Lines 


360 East Grand Ave. Chicago 11, DL 








MICHAEL BAKER, JR., INC. 
The Boker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways. Sewage Disposal Systems, 

Water Works Design and Operation— 

City Planning— Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Po. 
Branch Offxes: 


Jackson, Miss. Harrisburg, Pa. 





BURGESS & NIPLE 


Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fifth Avenue 
Columbus 12, Ohio 





COTTON, PIERCE, STREANDER, INC. 


Associated Engineering Consultants 
132 Nassau St., New York, N. Y. 
Colon 106—Havana, Cuba 
55 Caroline Rd., Gowanda, N. Y. 

2718 Garfield St., Hollywood, Fia. 
Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Retuse Disposal, 
Trade Wastes, Power Plants, 

Reports. Plans, Supervision. 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 





BURNS & McDONNELL 


Consulting and Designing Engineers 


Kansas City. Cleveland. 
Mo. Ohio 


P.O. Box 7088 1404 E. 9th St. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges—Subways 
ocal Transportation 


Investigations — Reports Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chicago 
79 McAllister Street San Francisco 2, 








BLACK & VEATCH 





Water — Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 








Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 

Water Works and Water Treatment; Sewer 

age and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 

ports; Design and Supervision; Research 

and Development; Flood Control 





FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—‘ndustrial Bidgs. 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 











BOGERT AND CHILDS 


CONSULTING ENGINEERS 

Clinton L. Bogert Fred S. Childs 

ivan L. Bogert Donald M. Ditmars 

Robert A. Lincoln Chorles A. Manganaro 

Williom Martin 
Woter & Sewage Works . Refuse Disposal! 
Drainage «+ Fleod Control « Highweoys and 
Bridges «+ Airfields 
145 East 32nd Street, New York 16, N. Y. 








CAPITOL ENGINEERING 
CORPORATION 


tod 4 
g s——~ Onstructor g 


SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 
Surveys Streets 
Planning Airports 
Bridges Dems 
Executive Offices 
DILLSBURG, PENNSYLVANIA 











Finkbeiner, Pettis & Strout 
a ae onimemia — 


Reports Designs Supervision 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 
518 Jefferson Avenue Toledo 4, Ohio 





Additional Engineers Cards 
on Next Page 
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Freese & Nichols 
FORT WORTH, TEXAS 
Freese, Nichols & Turner 
HOUSTON, TEXAS 
tadustrial and Municipal Engineering—Water Supply and 
Purification—Sewerage and industrial Waste Treatment— 


Highways and Structwres—Oams—Drainage Works—Air- 
ports—lnvestigalions—Valuation—Design and Supervision 


HAZEN AND SAWYER 


Engineers 
Sewage Works 
Waste Disposal 

Drainage and Flood Control 

Reports, Design, Supervision 

of Construction and Operation 

Appraisals and Rates 

122 East 42nd St. 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 


Trenton New Jersey 








GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 

HARRISBURG, PA. 

Daytona Beach, Fla. 
Philadelphia, Pa. 
Water Works, o-«.uye, industrial Wastes 
and Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals. Investigations & Reports 


Pittsburgh, Pa. 





HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more than 
700 cities and towns 
Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving 


2962 Harney St., Omaha 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBURG. S. C. 

Water Supply— Power Plants 


Sewage Disposal—Valuations 6 Appraisals 
Industrial Waste — Industrial Plant Design 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York 
Houston 


Washington 
Philadelphia 


Reading. Pa. 


MR. CONSULTING ENGINEER 


WATER & SEWAGE 


ere no better place for y pro 


urd than in this dual interest 


WATER & SEWAGE WORKS 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Cc iting Eng . 


10 Gibbs Street Rochester 4, N. Y. 














GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg. Pa. 


. 

The Jennings-Lawrence Co. 
Civil & Municipal Engi . 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohio 





Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Retuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply. Water Purification 
Sewerage. Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4. Ohio 





Nusspaumer, Care & Veuzy, lnc. 


Newell L. Nussboumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
$00 Fifth Avenue. New York 36. N. Y. 


327 Franklin St. Buffalo, N. Y. 








HASKINS, RIDDLE & SHARP 
Consulting Engineers 


Water—Sewage & Industrial Wastes 
Hydraulics 
Reports, Design. Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Mo. 


R. L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sewerage, 
Sewage Disposal, Airports, Harbor and 
Waterfront Improvements. 
MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 
Water, Sewage, Drainage and 
Industrial Waste Problems. 
Structures — Power — Transportation 


51 Broadway New York 6, N.Y. 








HAVENS AND EMERSON 


WwW. L. HAVENS A. A. BURGER 

4. W. AVERY HH. H. MOSELEY 

F. 8. PALOCSAY &. 8. OROWAY 
F. ©. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 

WATER, SEWERAGE. GARBAGE. INDUSTRIAL 

WASTES VALUATIONS—LABORATORIES 
LEADER 6.06 WOOLWORTH 6LDG. 
CLEVELaAND 14.0 NEW YORK 7.N Y 


Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 
$< >_< 
SAN FRANCISCO 


MALCOLM Pirwie ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 

MUNICIPAL AND INDUSTRIAL 
Water Supply - Water Treatment 
Sewage and Waste Treatment 
Drainage - Sewerage - Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








Hayden, Harding & 
Buchanan, Inc. 


Consutting Engineers 
John L. Hayden 
John H. Harding Oscar J]. Campic 


Waterworks, Sewerage, Civil. 
Mechanical, Electrical, Structural 


1340 Soldiers Field Road, Boston 35, Mass. 











Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora 
tery, City Planning 


1312 Park Building, Pittsburgh. Pa. 








Tue Piromerer Associates, Inc. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 





Additional Engineers Cards 
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LEE T. PURCELL 
Consulting Engineers 


Water Supply & Purification; Sewerage & 
Sewage Disposal; Industrial Wastes; Inves- 
tigations é! eports; Desi - rrr of 
Construction & Operati 
Analytical Leberetenine 


36 De Grasse Street Paterson 1, N.J. 


J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Irdustria]) Waste Disposal! 
Stream Pollution Reports 
Utilities, Analyses 


Greenvilie South Caroline 


Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemica! & Bact. Laboratory Service. 


441 North 2nd St. Reading, Pa. 














Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification 
Sewage Treatment. Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac 
teriological Analyses. 


369 East 149th Street 
New York 55. N. Y. 


Benjamin L. Smith & Associates 
Engineers 
Investigations Reports 


Designs Supervision Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 

















ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Hershey Building 
Muscatine, lowa 


208 S. LaSalle St. 
Chicago 4, Ill. 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 





























FOURTEEN 
at 1g east 60 th st. 


New York's distinguished address 
—between Fifth & Madison— 
overlooking world-famous Cen- 
tral Park. Just a few steps from 
exclusive shops and midtown 
business district. Half block from 
buses and subway 

Rooms and suites—many with 
butler’s pantry. Air-conditioning 
—TV available Garage. 

Home of the COPACABANA 
Internationally known 
GOLD LEAF ROOM 
& COCKTAIL ROOM 
PHONE Eldido 5-6000 


14 East 60th Street 


NEW YORK 


A. B. WRIGHT, for 
Also under same menogement 
Hotel SUTTON PLAZA 
116 East S8th Street 
PLaza 8-4520 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 


Water Supply—Sewage-- Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys- Reports 


245 North High St. Columbus. Ohio 


Whitman & Howard 


Engineers (Est. 1869) 


Water Supply. Water Purification, Sewerage, 

sewage Disposal, Water Front Improvements 

md all Municipal and Industrial Develop- 

nent Problems, Investigations, Reports, De- 
signs, Supervision, Valuations. 


89 Broad St., Boston. Mass. 

















UHLMANN & ASSOCIATES 


PAUL A. UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 


Consulting Engineers 





Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 





WHITMAN, REQUARDT 
& ASSOCIATES 


s—C 





Civil —Sanitary —Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2. Maryland 



































Overlooking the Fenway 


Boston, sex 


Attractive, comfortable, homelike 

rooms, suites and kitchenettes— 

near Kenmore Square and Boston 

University. Modern, fireproof 

building. from $6 double 
FAMILY PLAN 

Special rates for permanent guests, 


CANTERBURY 


14 Charlesgate West, Boston, Mass. 


POSITIONS 
AVAILABLE 





CHEMICAL OR SANITARY ENGINEER 
Executive opening for sales-minded engineer in 
jepartment of nationally known 
quipmen manufacturing engi 
er or refinery industry 
a but not essential 
headquarters. Our em 
rriisement. Send resume 
ox 1142 Water & 


Wabash Ave., Chicago 1 








ASSISTANT PROFESSOR, or Instructor 
to teach Sanitary and other Civil Engineer- 
ing subjects. MS preferred, but BS degree 
considered. Salary dependent upon quailifi- 
cations, up to $6000. Immediate appoint- 
ment available. Write to Head, Civil Engi- 
neering Department, University of Akron 
Akron 4, Ohio 











Wanted—-Sewage disposal plant operator 
Desirable qualifications: High School Gradu- 
ate with 5-10 years practicel experience 
Address applications to Village Manager 


Lombard, Ill 








A graduate civil or sanitary sewer engineer, 
experienced in design and construction of 
water and sanitary sewer utilities. To serve 
as Chief Water and Sanitary Sewer Engi- 
neer of rapidly growing municipality. Write 
P. O. Box 231, Fayetteville, N. C., outlin- 
ing education, experience and starting sal- 
ary 
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| 7 BOOSTER STATIONS | 





FEATURE LIST: 
Three producing wells — max. cap. 28.8 
MGD 
* Nine storage reservoirs — 24 MG cap. 
* Average demand 5.3 MGD 
* Centralized Synchro-Scan Control 
* Independent level-alarm system 
* Seven booster stations 


Hy fay 


$54 ytd 4 





| 9 RESERVOIRS | 
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1 CONTROL POINT 





Schematic Sketch — “Water-mation” in Whittier 


WE CALL whe Seam é | 


SUPERVISORY CONTROL! 


This installation in Whittier, California is a typical example of the 
supervisory control systems (Water-mation) that Builders-Providence has 
been furnishing municipalities for years. Installed in conformance with 
specifications of the consulting engineering firm of Koebig and Koebig 
in Los Angeles, the Whittier system provides centralized control of the 
three wells, nine reservoirs, and seven booster stations which furnish the 
city’s water supply. Special provision is made for chart recording and 
automatic alarm system in the Water Superintendent's office at City Hall. 
Builders-Providence Synchro-Scan Supervisory Control, by permit- 

ting an unlimited number of control or advisory functions to be performed 
from a centralized control panel, reduces operating costs of widely-spread 
systems. All supervised units (pumps, valves, etc.) have individual, inter- 
changeable, “plug-in” components on the master panel which, through 
transmission over leased telephone circuits (or other means of transmis- 
sion) offer versatile performance and outstanding dependability over long 
distances. Bulletin 240-M6 gives full details on this economical, multi- 
function control system. Address requests to 

Builders-Providence, Inc., 350 Harris Avenue, 


Providence, R. I., . . . division of 


Close-up of “Plug-In” Component 


B-I-F INDUSTRIES 


PROVIDENCE E, RHODE 
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WALLACE & TIERNAN 


A-711 V-notch Chiorinator 
has rotameter indicator 
with 10 to 1 feed range 


A-712 V-notch Chlorinator 


has dial indicator with 
20 to 1 feed range 


V-notch Chlorinators 
SIMPLIFY Chlorination 


With the new Wallace & Tiernan V-notch 
Variable-Orifice Chlorinators: 


OPERATION IS SIMPLIFIED as one injector 
control starts or stops the unit. Chlorine gas is 


turned on or off automatically. 


SETTING FEED RATE IS SIMPLIFIED 
as one control sets feed rate precisely at both high 


or low feeds. 


INSTALLATION IS SIMPLIFIED as units are 


shipped ready for operation. No water supply is 
needed at the chlorinator. A remote injector uses 


only standard water supply fittings. 


MAINTENANCE IS SIMPLIFIED and virtu- 
ally eliminated. All parts are corrosion resistant, 


mounted in an attractive modern cabinet. 


For full details on manual or automatic propor- 
tional V-notch Chlorinators, contact your W&T 
representative, or write to the address below. 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


$110 





